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I. Introduction 
 

The Oklahoma Department of Environmental Quality (DEQ) is tasked by the U.S. 
Environmental Protection Agency (EPA), as authorized by CERCLA and as amended by 
SARA, under the Multi-Site Cooperative Agreement (CA# V-00645-01) to conduct a 
preliminary assessment (PA) of The Sunshine Cleaners site, CERCLIS ID# OK0002024594.  
The primary purpose of this PA is to assess the immediate or potential threat of wastes at the 
site that may impact public health and the environment and to collect information sufficient to 
support a decision regarding the need for further action under CERCLA/SARA.  The scope of 
this investigation includes the review of available information from DEQ and other state 
agencies’ files, a comprehensive target survey, and an on-site reconnaissance.    
 
II. Site Description, Operational History and Waste Characteristics 
 
Site Description 
The Sunshine Cleaners site is located at 1012 NW 1st, Oklahoma City, Oklahoma. The 
description of the site was obtained from Oklahoma County Property Records and site 
reconnaissance on January 16 and March 16, 2014.  (References 1 & 2; Figures 1 & 2).  The site 
has the coordinates of 35.468641º north latitude and -97.529154º west longitude (References 3).   
 
Oklahoma County is hot in summer and cool in winter. The Koopen-Geiger climate 
classification is Cfa, (warm temperate, fully humid, hot summer). (Reference 4;  Figure 4).   
The average annual temperature is 61° F, and the average maximum temperature is 72° F.  The 
average daily minimum temperature is 49° F.  The climate is neither excessively wet nor dry.  
The average annual precipitation is 36.21 inches and the average wind speed is 7 MPH 
(Reference 5) 
 
The Sunshine Cleaners building is located at 1012 NW 1st Street, Oklahoma City, Oklahoma.  
The site is an abandoned property currently owned by  since 2002.  (Reference 
2).  Sunshine Cleaners site is located in an industrial area on the southwest corner of NW 1st 
Street and Classen Boulevard.  To the north is a construction equipment rental business called 
WACO Rentals, to the south is an unoccupied storage warehouse, to the west is a screen-
printing store called Ski’s Tees and further west an industrial engine parts and machine shop, 
and to the east is Southwest Tile and Marble.  The 17,000 square foot building is located on a 
half-acre lot.  The brick building has a concrete floor, steel trusses, and no roof.  Most of the 
doors and windows are boarded up.  There is some staining in the alleyways and inside the 
building.  There was evidence of trespassing.  It appears there was a shipping and receiving area 
on the south side of the building and the drive through was located at the northwest corner of 
the building.    
  
Environmental Justice 
The Site may have Environmental Justice issues but it is unlikely due to the almost completely 
industrial nature of the surrounding areas and what residential development there has been new 
urban redevelopment. (Reference 14)    
 
Operational History 
The building was constructed in 1929 by the Reinhart & Donovan Company.  The first story 
was a laundry with steam boilers, electric generators, engines, washing equipment, water 
softeners, and storage tanks.  The second story held offices, restrooms, and a dining room.  Old 
advertisements from The Oklahoman newspaper show that Sunshine Cleaners was offering dry 
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~es and had a drive tlnu sometime in the 1950's (Reference 6 & 11). In 1969 
- bought the and started Swan Towel & Linen Service, by 198. 
~operty to his ex sold the property in 1989 to 
- The same year the up the unsecmed buildii1g. Most 
of the doors and windows are still boarded up. There is some staining in the alleyways and 
inside the building. Inside the building it appears, a boat, front loader, police car, and bus are 
being stored (Reference 1).There aTe no existing complaints regarding the site in the Oklahoma 
County DEQ files (Reference 7). 

Waste Characteristics 
It is unknown if hazardous waste was generated dming the eaTly years of operation, but most 
d!ycleaners during this time period used tetrachloroethylene and disposal practices were 
inf01mal and haphazard. 

III. Pathway and Environmental Hazard Assessment 

Ground Water 
Residents of Oklahoma City are supplied water by the City of Oklahoma City. Water comes 
from several lakes: Lake Hefner, 7 miles northwest; Lake Overholser, 8 miles west; and Lake 
Stanley Draper, 9 miles southeast (where water is pumped from Lake Atoka, 100 miles to the 
southeast). The site is in a recharge area for the tenace and alluvial deposits of the Oklahoma 
River. The alluvium overlays the Salt Plains Formation of the Hellllessey Group. General 
ground water flow is southward towards the Oklahoma River. The Salt Plains F01mation is a 
red-brown blocky shale and orange-brown siltstone 200 feet thick. (Reference 12). There is no 
inf01mation on whether there has been a release to ground water. 

There is one public water supply well located approximately 3.8 miles no11heast of the site 
(Reference 8). Thirteen wellhead protection areas are within the 4-mile radius of the site. 
(Reference 8). There are no municipal wells found within a 4-mile radius of the site. 

No domestic well is considered to be a primruy target. There are no domestic wells within 2 to 
3-mile radius of the site to be considered to be secondruy targets for the pmpose of this P A. 

A Phase II environmental assessment for a prope11y located at Classen Boulevru·d and Main 
Street (approximately 1200 feet southeast of the site) fmmd numerous areas of subsurface 
contamination. Grmmd water levels ranged from as high as 11 .5 feet to as deep as 16.2 feet. A 
plume of chlorinated solvents has been delineated begilllling approximately 1600 feet southeast 
of the site and moving away from the site. An area of petroleum constituent contamination was 
delineated beginning approximately 800 east by southeast of the site extending away from the 
site. No ground water wells or ground water monitoring wells were installed on the west side of 
Classen Boulevard within the same block as the site so no data is available for grmmd water 
contamination below the site. (Reference 1 0) 

Surface Water 
Average statistical rumual precipitation for the site is 34.06 and the 2-yeru· 24-hom rainfall is 
3.7inches (Reference 5). The site is located outside of the 100- and 500-yeru· flood plain 
(Reference 9). There are no d!·inking water intakes associated with the smface water pathway 
(Reference 8). 
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There are ecological systems of imp01iance within a 4-mile radius of the site. Habitats of the 
endangered, tlueatened, and species of special concem below are known to occur at or near the 
site. 

Endangered, Threatened Species (Reference 13) 

Species Classification 

Interior least tem Endangered 
Whooping Crane Endangered 
Bald Eagle Threatened 
Piping Plover Threatened 

All targets under the surface water pathway are considered secondary. 

Soil Exposure 
A gravel parking lot is located on the west side of Slmshine Cleaners, a sidewalk on the n01ih 
side, a concrete alleyway on the south side, and a grassed area on the east side. It appears that 
inside the building is a concrete floor. According to the Natural Resources Conservation 
Service Custom Soil Resource Report generated for this site, the site falls completely in Urban 
land (websoilsurvey.nrcs.usda.gov). There is some staining in the alleyways and inside the 
building. It is unknown if there was a release of tetrachloroethylene to the grmmd. There are 
no residents on the site. There are 7,070 residents within the 1-mile radius of the site 
(References 8). There a1·e no businesses on-site and therefor 0 employees on-site. There are no 
schools or daycare centers within 200 feet of the site (Reference 1 ). 

Air 
Based on the 2010 census, Oklahoma City has a population of approximately 599,199 persons, 
and is located in Oklahoma Cmmty, which has a population of 3,815, 780 persons. A particulate 
release to the air is not suspected from any source on-site and no release was obsetved during 
site reconnaissance. No odors were detected during site reconnaissance (Reference 1). The 
estimated population and the wetland acreage within a 4-mile radius of the site are described in 
the table below (References 8). 

Jl II,'U '. i I[ t(:D Ill. I I IJSthJ (ti:tQl 1 x·n~Uliiimmrnm "' ~i JiTiTi VI! 1:ttll.~'!.l'~ ,...., ~ 

On-site 0 0 
0- 'l4 2173 0 
'l4 - Y:z 1800 5 
Y:z - 1 4544 86 
1-2 23590 114 
2-3 51563 106 
3-4 64704 320 
Total 148,374 631 

The Oklahoma Cmmty Jail is located 900 feet east of the site. Emerson Altemative High School 
is located 0.51 miles northeast, Villa Teresa Catholic School is located 0.89 miles n01iheast, and 
Eugene Fields Elementruy is located 1.04 miles n01ih of the site. The 2173 people within 'l4-
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mile radius under this pathway are considered to be primary population targets.  All other 
targets under the air pathway are considered to be secondary targets for the purpose of this PA. 
 
IV. Summary and Conclusions 
 
Sunshine Cleaners site was a dry cleaner that operated from the 1930s to the 1980s most likely 
using tetrachloroethylene as a cleaning solvent. Staining from undetermined sources and 
undetermined constituents was observed within and surrounding the building. Disposal 
practices of dry cleaners of the era the Sunshine Cleaners was in business commonly result in 
tetrachloroethylene soil and subsurface contamination.      
 
The site is surrounded by businesses, with schools and residences nearby. The Oklahoma River 
is 1.2 miles south of the site. Because of the potential release of tetrachloroethylene that may 
affect nearby residents, workers, surface water, and ground water resources, it is recommend by 
DEQ that a Site Inspection be conducted at the Sunshine Cleaners site. 
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V. Figures 
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Figure 1 

Sunshine Cleaners Site Vicinity Map 



Figure 2 
Sunshine Cleaners Site Location Map 2 
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Figure 4 

Köppen-Geiger Climate Map 
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Main Koppen-Geiger Climate Classes for US counties 
updated with CRU TS 2. l lemperalure and VASCiimO vl.l precipilalion data 195llo 2000 

Main climates Precipitation 
A: equatorial W: desert 
8: arid S: steppe 
C: warm temperate f: fully humid 

Af Am As Aw BWk BWh BSk BSh Cfa Cfb Cfc Csa Csb Csc Cwa D: snow s: summer dry 
E: polar w: winter dry 

Cwb Cwc Ofa Ofb Ofc Ofd Osa Osb Osc Osd Owa Owb Owe Owd EF ET m: monsoonal 

Kottek et al. , 2006: World Map ofK6ppen·Geiger 
Oimate Oassificalion updated Meteorol . Z., 15, 259·263. 

htlp:/!koeppen· geiger. vu ·wien. a c. at 

Temperature 
h: hoi arid F: polar 
k: cold arid T: polar 
a: hoi summer 
b: warm summer 
c: cool summer 
d: extremely continental 



Figure 5 

Oklahoma Annual Precipitation map 
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VI. Site Photographs – Taken 16-March-2015 
 

 
Sunshine Cleaners Looking north up Classen Boulevard 
Photographer: Hal Cantwell 
 
 

  
Sunshine Cleaners Southeast Corner looking Northwest at East and South side of building 
Photographer: Hal Cantwell 
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Sunshine Cleaners Southwest Corner looking Northeast at West and South side of building 
Garage door and rear entry 
Photographer: Hal Cantwell 
 

 
Sunshine Cleaners Southeast Corner looking South at West side of building 
Showing gravel parking lot on west side of structure 
Photographer: Hal Cantwell 
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Sunshine Cleaners Northwest Corner looking Southeast at West and North side of building 
Drive through is in Northwest corner of structure  
Photographer: Hal Cantwell 

Sunshine Cleaners Northeast Corner looking Southwest at East and North(front) side of 
building – 1st Street is in foreground, Classen Boulevard to the left of image  
Photographer: Hal Cantwell 
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VII. Site Sketch 
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Reference 1, Sunshine Cleaners Reconnaissance Checklist



Sunshine Cleaners Reconnaissance Checklist: 

Date: March 16, 2015  Time of Visit: 11:30  Temperature: 56 

Weather: warm, Partly cloudy, light winds  

Size of Site: 0.4821 Acres 

Site Boundary: Main Street 2nd add., block: 023, lots 10 thru 15 

Site Description: abandoned, steel-frame brick building  

Distance to Nearest Residence:  Population is 4544 – residence definition is difficult to 

define due to there being not traditional housing in this area.

Residents within 1 mile: Population is 4544 

# of Schools/daycare within 200 feet: 0 

# of Workers on Site: 0 

Businesses On-site:  Abandoned 

Type of Ownership:  Private,  Rev Trust 

Years of Operations: early 1920’s through 1988 

Type of Facility:  Laundry and Dry Cleaner 

Descriptions of Operations: Laundry and Dry Cleaning 

Probable Substances of Concern: Dry Cleaning fluids, Carbon Tetrachloride/

tetrachloroethylene
Waste Quantity: unknown, undetermined 

Mass, Volume, or Aerial Size of Sources or Volume of Spills: no spills noted or recorded 

Descriptions of Prior Spills, Possible Migrations: Nothing on record 

Contaminated Soil (area): unknown, undetermined 

Wells On-site (include private): none 

Important Resources and Environments On or Near the Site: none 

How Many Rail Lines Existed: none 

Locations of USTs: unknown, undetermined – none recorded or discovered 

Storm Water Runoff:  City of Oklahoma City storm water system 

Land Use: North, South, West and East – urban, industrial and manufacturing 

Other Notable Features Within 1 Mile of the Site: Oklahoma County Detention Center, 

ODEQ Office, Oklahoma River, Oklahoma City core center business district 

Creeks, Wetlands, &/or Ponds On-site: none 

Buildings On-site: abandoned, steel-frame brick building 

Structures (oil wells):  none 

Odors Detected: none 

(b) (6)



Reference 2 Oklahoma County Property Records 



Leonard Sullivan Oklahoma Com1ty Assessor Real Prope1iy Detail Sheet Page 1 of 1 

Tuesday, January 14, 2014 

[ Guest Book l[ TXD Levies OOJC Glossary =:J( Map/ GIS search l[ New Search l 
Oklahoma Cotmty Assessor Property Display 
Ac.c.ount #: R013843500 Type: Industrial 

Screen Produced 1/14/2014 10:35:22 AM 

Physical Address: 1012 NW 1ST ST 

Business Name: 

Owner Namel: 
Owner Name2: 

Mailing Address: 

City, St . & Zip: 

Personal Property 

Cross reference for 
Personal Property 

Mat·ket Value 
Taxable Market 
Gross Assessed 
Exemptions 
Net Assessed 
Tax Rate 
Land Value 

LAUNDRY & CLEANERS 

TRS 
REV TRUST 

MapParcd I 
1/4 Section #: 

Parent Account: 

Taxing Distt·ict: 
School System: 

r-E_D_M_O_ND""'""",~O-K_7_3_0_12_4_5_36 ______ .....,._,# of Bldgs: 1 

I Property Value Infonnation Value History Lot Width: 0 

2013 2014 Sketch 

159.437 
120,527 

13,257 
- 0 

13,257 
115.70 

Jtme 2014 
Jtme 2014 
June 2014 

- 0 
Jtme 2014 

November 2014 
63,700 

.l:l. 
~j 

If A vail able 

OKLAHOMA CITY 

2731 

TXD2001F21 

Oklahoma City #89 
Acres: A821 

Depth: 0 

Views Of 

~~ 
2014 2013 2012 2011 

~~~ 
2010 2009 2008 2007 

*All Photos may not be Available 

2013 Tax Savings See details $495 Click to View taxes on this property 

Section: 33 Township: 12N Range: 3W QTR: SW QTR QTR: 

Subdivisiou!Legal 
Description: 

MAJN STREET 2ND ADD Block: 023 Lot: 000 __ s_u_bd_iv_iSt_· o_n_s_al_es _ _, 

LOTS 10 THRU 15 

Click for sales of similar properties J View the 10 newest sales I 

Sales Documents/Deed History 
I Date I View I Type Book-Page Price 
No Sales Docmnents renuned. 

Account Stahts/Adjushnents/Exemptions 
Effective Year 

5_Yo ~appe~ ~cc~mt __ 1999 
Click on building number to access detailed information: 

Grantot· 

Year Built 

Storage Warehouse 1929 

Grantee 

Assessed Amount 

http://www.oklahomacounty.org/assessor/Searches/ AN -R.asp? ACCOUNTNO=RO 13843500 1114/2014 



Parcel Detail Page 1 of 1 

l!illl Parcel Owner's Detail 

http:// oklahoma.latitudegeo .com/imflsites/ oklahoma/j sp/imfZoomParcelPIN Collllector.jsp 1114/2014 



Oklahoma County Assessor Online Mapping 

is a user generated static output from an Internet mapping site and is for general 
only. Data layers that appear on this map may or may not be accurate. current. or 

lntt'""''i"" reliable. THIS MAP IS NOT TO BE USED FOR NAVIGATION. 
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Oklahoma County Assessor Online Mapping 

map is a user generate<! static output from an Internet mapping s~e an<l is for general 
reference only. Data layers hat appear on this map may or may not be accurate. current, or 
otherwise reliable. THIS MAP IS NOT TO BE USED FOR NAVIGATION. 
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Reference 4, Koopen-Geiger climate classification map
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Reference 5, Central Oklahoma Precipitation and Wind



g OKLAHOMA 
CLIMATOLOGICAL SURVEY 

WWW.O CS.OU .EDU 

TEMPERATURE 

Average Annual: 61 degrees 
Average Maximum: 72 degrees 
Average Minimum: 49 degrees 
Highest: 110 degrees 

(Lake Overholser, July 8, 1970) 
Lowest: -17 degrees 

(Edmond, Febmary 12, 1899) 
Days of 90 Degrees or Higher: 7 5 
Days of 20 Degrees or Lower: 22 

PRECIPITATION 

Average Annual: 36.21 inches 
Days With Precipitation: 72 
Wettest Year: 48.11 inches in 1973 
D1iest Year: 15.15 inches in 1954 
Greatest Daily Rainfall: 7.69 inches 

(Oklahoma City, May 19, 1955) 

OTHER FACTS 

Average Wind Speed: 7 mph 
Sunshine: 55- 80% 
Average Hwnidity: 67% 
Thunderstonn Days: 49 
Hail Events: 4 per year 
Tornadoes(1950-2003): 86 

Average Annual Temperature 
1971-2000 

Average Annual Precipitat ion 
1971-2000 

WINTER WEATHER 

Average Annual Snowfall: 7.0 inches 
Days with snow on ground: 4 
Greatest Seasonal Snowfall: 24.6 inches (1967-1968) 
Greatest Daily Snowfall: 8.4 inches 

(Oklahoma City, March 10, 1948) 
Last Freeze in Spring: April 4 
First Freeze in Autumn: November 1 
Growing Season~ 211 Days 
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Oklahoma Climate 
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Reference 6, Oklahoman Newspaper Advertisements 



 

 

 

 

                                    



Reference 7: Environmental Complaints



From: Akin, Ellen
To: Cantwell, Hal
Subject: RE: environmental complaints
Date: Monday, March 23, 2015 2:23:41 PM

I didn’t find any citizen complaints/spill reports for this company name or the address.
 
Ellen
 
From: Cantwell, Hal 
Sent: Monday, March 23, 2015 2:21 PM
To: Akin, Ellen
Subject: environmental complaints
 
For a report I am preparing I need to Know if we have any records of complaints for
Sunshine Cleaners
            Sw¼ Sec33 T12N R3W
            1012 NW 1st ST, Oklahoma City
            Oklahoma County, Oklahoma
 
Thanks
 
Hal
 
 



Refence 8, Sunshine Cleaners Population, Public Water Wells, Surface Water Intakes, 
Wellhead Protection Areas, and Wetlands Areas
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MEMORANDUM 

Date:  March 10, 2015 

To:  Hal Cantwell, Environmental Programs Specialist 

From:  Brent Stone, Technical Intern 

Re:  Population, Public Water Wells, Surface Water Intakes, Wellhead Protection 
Areas, and Wetlands Areas 
Sunshine Cleaners Site 
Oklahoma County, Oklahoma 

The population information for the Sunshine Cleaners Site located at SW ¼  Section 33 
of T12N R3W is as follows: 

1. Within ¼ mile of the site: 2173
2. Between ¼ and ½ miles of the site:1800
3. Between ½ and 1 miles of the site: 4544
4. Between 1 and 2 miles of the site: 23590
5. Between 2 and 3 miles of the site: 51563
6. Between 3 and 4 miles of the site: 64704

The Wetlands information for the Tidewater Site located at Sunshine Cleaners Site 
located at SW ¼  Section 33 of T12N R3W is as follows: 

1. Within ¼ mile of the site: 0 acres
2. Between ¼ and ½ miles of the site: 0 acres
3. Between ½ and 1 miles of the site: 86.004 acres
4. Between 1 and 2 miles of the site: 113.99 acres
5. Between 2 and 3 miles of the site: 105.67 acres
6. Between 3 and 4 miles of the site: 319.96 acres

There is one (1) public water supply well, there are 13 wellhead protection areas, and no 
public surface water supply intakes within a 4-mile radius of the site.  See attached map 
and table. 

All data was collected using the DEQ ArcView databases. All data contained in  K:\LPD 
GIS Data\B_Stone\Sunshine Cleaner PA2015. 
Attachment 



Reference 9, Sunshine Cleaners Floodplain Map
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EXECUTIVE SUMMARY 

Subject Property 

Fred Jones Complex (900 W. Main Street) - The property is located on all four comers at the 
intersection ofW. Main Street and Fred Jones Road, Oklahoma City, Oklahoma The address of 
the primary building is 900 W. Main Street. The Subject Property covers an area of approximately 
seven acres of urban land. Due to the size, the Subject Property is broken up into four sections in 
respect to the location relative to the intersection ofW. Main Street and Fred Jones Road. 

Section 1 represents the vacant urban land area located adjacent to the northwest comer of 
W. Main Street and Fred Jones Road. The legal description of Section 1 is as follows: Lots 
1 ~ 4 BEG NE/C LT 1 BLK 20 Main Street Addition TH N14.6FT S WL Y along a curve 
to the left 110.26 FT Sl4.6FT TO NW/C LT 4 BLK 20 Main Street Addition TH NELY 
along a curve to the right 110.27 FT to BEG. Lots 5 thru 10 on Block 20 of the Main Street 
Addition, located in the southwest quarter ofSection 33, Township 12 North, Range 3 West, 
Oklahoq1a City, Oklahoma. 

Section 2 represents the developed parking area located on the northeast comer ofN. Main 
Street and Fred Jones Road. The legal description of Section 2 is as follows: Lots 12 and 13 
of Block 13, Main Street Addition and Lots 14, 15 and 16 of Block 13, Main Street 
Addition, located in the southwest quarter of Section 33, Township 12 North, Range 3 West, 
Oklahoma City, Oklahoma. 

Section 3 represents an entire city block and is located on the southwest comer of the W. 
Main Street and Fred Jones Road intersection. The legal description of Section 3 is as 
follows: Lots 1 thru 17 of Block 19 and part of Section 33, Township 12N, Range 3W 
being 19feetadjofuingtoLot 17Block 19onthewest. On Block l9,Lot 18EXBeginning 
at SW /C of Lot 18 TH E4A4FT NWL Y 76. 7FT SL Y76.64FT to beginning continue 0.004 
acres more ofless and Lots 19 thru 21. All Lots 19 thru 36 plus a part of the vacant alley 
beginning with NW/C Lot 29 Block 19TH E200FT toNE/CLot 3.6 Block 19TH N9.35FT 
W200FT S9.35FT to beginning, located in the southwest quarter of Section 33, Township 
12 North, Range 3 West, Oklahoma City, Oklahoma. 

Section 4 represents the parking lot located on the southeast comer of W. Main Street and 
Fred Jones Road. The legal description for Section 4 is as follows: Lots 13 thru 24 of Block 
14 of the Main Street Addition, located in the SOl!thwest quarter of Section 33, Township 12 
North, Range 3 West, Oklahoma City, Oklahoma. 

Current Owner: Hall Capital, LLC and Downtown Redevelopment, LLC 

Current Use: Section 1 -Vacant urban land; Section 2- gravel parking; Section 3- warehouse, 
office space, light industrial use; and Section 4 - paved parking. 



Phase U Step. II Environmental .Site Assessment 

Phase II Step II Environmental Site Assessment (ESA) activities were conducted in general 
accordance· with the approved Field Sampling Plan for Phase II Step II ESA, dated October 23, 

. 2013. Field activities associated with the investigation were conducted between November 18 
and December 2, 2013. The investigation consisted of advancing eleven direct push boreholes · 
(DB-A to DP-K), conducting field screening of soils, installing temporary groundwater 
monitoring wells at each borehole location and collecting and. performing laboratory analysis of 
soil and groundwater samples. 

1) D~te of ~irect push bor~holes and installation ... .. ..... . . November 19-20~ ~013 
of temporary monitoring wells and soil sampling 

2) Date of well development ...... .... .......... . . · ............ . November 22-25,2013 

3) D~te of groundwater sampling . . . . .. . .. . . . ..... ...... .. . . . . November 27, 2013 

4) Date of sump sampling December 2, 2013 

5) .Date of Report Pecember 17, 20 q 

6) Type. of report: Phase II Step II Environmental Site A~~~ssment 

7) Report is for: City of Oklahoma City Pl~ing Department 

8) Report by: Cardinal Engineering, Inc. 

Phase II ~nvironmental Site Assessment 

I) Date of direct push boreholes, installation ........... ...... ...... . 
of temporary monitoring wells and soil sampling 
inside of structures in· Section 3 

2) Date of groundwater sampling of temporary .. . ... . .. .. ... ..... . 
monitoring wells inside of structures in Section 3 

3) Date of drilling, temporary well installation .............. .. . , .... . 
and soil sampling. 

4) Date of Well Development ....... .......... ... .. ........ M················ ··· 

5) Date of groundwater sampling .................... ...... .. : ........ . 

6) Date ofReport 

April 24, 2013 

April25, 2013 

May 6-8, 2013 

May 7 .. 8, 2013 

May 10, 2013 

May 30,2013 

7) Type of report: Phase II Environmental Site Assessment Conducted in General 
Accordance with Eield Sampling Plan. 

ii 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8) Report is for: City of Oklahoma City Planning Department 

9) Report by: Cardinal Engineering, Inc. 

The initial Phase II ESA of the Property consisted of advancing direct push boreholes (DP-1 
through DP-1 0/1 OA), drilling soil boreholes and converting them into temporary groundwater 
monitoring wells (B-1/TMW -1 through B-8/TMW ..;8), conducting field screening of soils and 
collecting and performing laboratory analysis of soil and groundwater samples. Six general 
areas of apparent subsurface impact were identified at the Subject Property as a result of the 
initial Phase II ESA. Areas of apparent subsurface impacts are .shown on Figure .3 and are as 
follows: 

I) West of the conjoined structures in Section 3 of the Subject Property: This is an area 
where historic use reportedly included solvent storage. One soil boring/temporary 
monitoring well was conducted in this area (B-1/TMW-1). Although soil aild 
groundwater sampling did not confirm an impact, PID measurements at B-1/TMW-1 
were as high as 60.5 units. 

2) Beneath the western portion of the conjoined struc~res in Section 3 of the Subject 
Property: This is an area where historic use reportedly included sandblasting and 
washing. A direct push borehole (DP..,5/5A) was conducted in this area and converted 
into a temporary groundwater monitoring well. Sampling indicated impact to near­
surface soils by arsenic and lead. Arsenic was identified at a concentration of 26.1 
mg!Kg. Lead was identified at a concentration of 1,330 mg!Kg. These concentrations 
exceed RSLs for residential land use. Additionally, field screening, visual observation 
and odor at this location indicated impact by VOCs extending from the surface to a depth 
of approximately ten feet. Soil sampling at DP-5/5A identified 1,2-Dichlorobenzene 
(0.352 mg!Kg) between 2 feet to 3 feet. This concentration is below the RSL for 
residential land use. Groundwater sampling at DP-5/5A identified 1,1-Dichloroethane 
(10.2 ug!L). No MCL has been published for this compound. 

3) Beneath_ the south-west portion. of the conjoined structu-res on Section 3 of the Subject 
Property: This is an area where historic use reportedly included parts washing. A direct 
push borehole (DP-7) was conducted in this area. Sampling at DP-7 indicated impact to 
near-surface soils by TPH. TPH-DRO was identified at a concentration of 1,140 mg!Kg. 
TPH-ORO was identified at a concentration of 44 7 mg!Kg. These reported 
concentrations exceed ODEQ Tier 1 Generic Cleanup Levels for residential land use (50 
mg!Kg). 

4) Beneath the south-central portion of the conjoined strucfures in Section 3 of the Subiect 
Property: A chlorinated solvent plume was identified in groundwater in this area. 
Tetrachlorethylene (PCE) and/or its degradation products (Trichlorethylene (TCE) aild 
cis 1,2-Dichloroethylene (cis 1,2-DCE)) were identified in groundwater samples 
collected from DP-9 (PCE-586 ug/L, TCE-6.72 ug/L, cis 1,2-DCE-7.89 ug/L), 
B3/TMW-3 (PCE-1,010 ug/L, TCE-6.26 ug/L) and B-2/TMW-2 (PCE-13.9 ug!L). 

iii 



Reported concentrations for PCE and/or TCE at these locations exceed MCLs. 

5) Beneath the eastern portion of the conjoined structures in Section 3 of the Subject 
Property: This area reportedly contains ~ petroleum tank located in a subsurface vault. 
At DP-1 OA, apparent soil staining was evident between 4.5 feet and 9 feet. Soil sampling 
identified TPH-DRO at a concentration of 80.9 mg!Kg and TPH-ORO at a concentration 
of 78 mg/Kg. These reported concentrations exceed ODEQ Tier 1 Generic Cleanup 
Levels for residential land use. Sampling did not indicate an impact to groundwater at 
this area. 

6) Sections 1, 2 and 4 of the Subject Prooertv: Soil borings/temporary monitoring wells B-
8/TMW -8, 8~7 /TMW -7 and B-6/TMW -6 were conducted to assess the numerous RECs 
identified in these areas as part of the Phase I ESA. Sampling conducted under this 
assessment identified petroleum impacted soil and groundwater at each of these locations. 
Petroleum contaminants were identified in soil and groundwater at B-7 /TMW -7 and B-
8/TMW-8 at concentrations exceeding residential RSLs and MCLs, respectively. 

Phase I Environmental Site Assessment 

1) Date of Report February 13,2013 

2) Type of report: Phase I Environmental Site Assessment 

3) Report is for: City of Oklahoma City Planning Department 

4) Report by: Cardinal Engineering 

Previous industrial/commercial uses of the Property included a manufacturing and operations 
facility for Ford Motor Company (Section 3), filling stations (Sections 1, 2 and 4), auto repair 
shops (Section 2) and bulk oil storage in the form of ab.ove ground storage tanks and an oil 
house (Section 1). Leaking Underground Storage Tank (LUST) cases were identified at the 
Subject Property. Based on the ESA, historic dry cleaning and/or printing operations occurred 
on neighboring properties to the north, east and west. An auto body repair shop/lacquer facility 
historically operated on the neighboring property to the east, Also, a LUST case was identified 
on an adjacent property to the north. 

Phase II Step II Environmental Site Assessment Conclusions 

The Initial Phase II ESA indicated six general areas of apparent impact at the Subject Property. 
Phase II Step II ESA activities were conducted in November and December 2013 to further 
characterize two of the areas of apparent impact (the identified chlorinated solvent plume in 
Section 3 of the Subject Property and the identified petroleum plume in Sections 1, 2 and 4 ofthe 
Subject Property). Findings of the Phase II Step II ESA are as follows: 

1) The estimated extent of chlorinated solvent plume in groundwater based on assessment 
data obtained as part of the initial Phase II ESA and as part of Phase II Step II ESA is 
shown on Figure 5. It is apparent that much of the central and western portions of the 
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southern building on Section 3 of the Subject Property overlie impacted groundwater. 
The southwest portion of the northern building on Section 3 of the Subject Property also 
overlies impacted groundwater. The plume appears to be delineated to the northwest, 
north, northeast and southeast. However, it is apparent that impacted groundwater has 
migrated off-site to the smith. Potential for indoor vapor intrusion in buildings on 
Section 3 associated with the subsurface chlorinated solvent 'plume cannot be ruled out. 
Reported concentrations of PCE and TCE in some of the groundwater exceeds general 
risk based screening levels for vapor intrusion as obtained from the current EP AI 
OSWER Vapor Intrusion Screening Level (VISL) calculator using a commercial 
exposure scenario with a 1 x 1 o-5 target risk for carcinogens and a target hazard quotient 
of I. 

2) The estimated extent of petroleum impacts to groundwater based on data obtained as part 
of the initial Phase II ESA and as part of Phase II Step II ESA is shown on Figure 6. It 
does not appear that petroleum contaminants have migrated from areas of identified 
impact at Sections l, 2 and 4 to beneath the northern portion of the conjoined structures 
located on Section 3 of the Subject Property. Based on distance to known impacts, based 
on no indication of petroleum contaminants in groundwater along the northern perimeter 
of the conjoined structures and based on depth to groundwater in this area (greater than 
ten feet), it appears that vapor intrusion in the conjoined structures on Section 3 from 
these identified off-site areas ofpetroleum impact can be ruled out. 

The other four areas of impact identified during the initial Phase II ESA were not further 
evaluated as part of the November and December 2013 assessment. Conclusions and 
recommendations regarding these areas of impact area as presented in the initial Phase II ESA 
report (May 2013). 

Recommendations 

The following recommendations are made based on the initial Phase II ESA and on the Phase II 
Step II ESA. 

1) Impacts to subsurface soils and/or groundwater by VOCs, TPH, lead and/or arsenic were 
identified at multiple locations beneath the conjoined structures in Section 3 of the 
Subject Property. It is possible that contaminants and/or buried equipment (such as 
tanks) may be present in areas not investigated and/or that were not identified. Also, 
reported concentrations for VOCs suggest the potential for an on-going continual source 
( e,g. highly impacted soils,. free phase product). Appropriate measures should be taken if 
unidentified areas of impacted soils, groundwater or underground storage tanks are 
encountered during future development of the property. Any contaminated materials 
excavated or removed during site development, construction or drilling of piers will 
require appropriate management (which may require treatment and/or disposal). 
Appropriate health and safety measures should be taken to limit exposure to workers 
and/or public to impacted media. 

v 



2) A chlorinated solvent plume has been identified beneath approxim~t~ly the southeast 
quarter of the conjoined structures located on Section 3 of the Subject Property. The 
need for vapor intrusion mitigation measures should be ~dQ.ressed prior to constructing or 
inhabiting any structures at this loc~tion. 

3) Petroleum impacted soils and/or groundwater are evident in Sections 1, 2 and 4 of the 
Subject Property. Leaking Underground Storage Tank (LUST) cases have been closed at 
these areas by the Oklahoma Corporation Commission (OCC) with contaminants 
remaining in place. If these Sectious are to be developed; it is recommended that the 
OCC be notified to determine if additional measures are warranted to address petroleum 
impacted soils and/or groundwater based on updated information and/or changes in 
property use. Any contaminated materials excavated or removed during site 
development, constructi9IJ or drilling of piers in these areas will require appropriate 
management (which may require treatment and/or disposal). Appropriate health and 
safety measures should be taken to limit exposure to workers and/or public to impacted 
media .. It does not appear that impacts from Sections 1, 2 and 4 of the Subject Property 
affect S~ction 3 ofthe Subject Property. 

4) It is recommended that controls be put into place on the Subject Property to prevent 
access or exposure to subsurface soils and/or groundwater. Any potentially impacted soil 
or groundwater generated at the site should be analyzed to ensure proper 
management/disposal. 

5) It appears that chlorinated solvents have migrated through groundwater off-site to the 
south of the Subject Property, which could impact neighboring properties. Additional 
investigation would be needed to determine the extent of migration. 

vi 
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1.0 OBJECTIVE 

Six general areas of apparent subsurface impacts were identified at the Fred Jones Building 
Complex (900 West Main Street, Oklahoma City, OK) as a result of an initial Phase II 
Environmental Site Assessment (ESA) conducted in April and May 2013. A report was issued 
on May 31, 2013. In November and December 2013, additional site assessment work (Phase II 
Step II) consisting of advancing direct push boreholes, conducting field screening of soils, 
installing temporary groundwater monitoring wells and collecting and performing laboratory 
analysis of soil and groundwater samples was conducted to further characterize some of the 
previously identified impacts. This report presents findings of the additional site assessment 
work conducted subsequent to the initial Phase II ESA. 

2.0 PHYSICAL SETTINGS 

A satellite image of the SubjectProperty is included in Figure 1. The property is located on all 
four comers at the intersection of W. Main Street and Fred Jones Road, Oklahoma City, 
Oklahoma. The Subject Property covers an area of approximately seven acres of urban land. 
Surface topography around the Subject Property is generally flat with a slight slope to the 
southwest. Based on surface topography and proximity to the Oklahoma River, groundwater 
flow is assumed to be to the south or southwest. Due to the size, the Subject Property is broken up 
into four sections in respect to location relative to the intersection of W. Main Street and Fred Jones 
Road. 

Section 1 represents the vacant urban land area located adjacent to the northwest comer of 
W. Main Street and Fred Jones Road. The legal description of Section 1 is as follows: Lots 
1 thru 4 BEG NE/C LT 1 BLK 20 Main Street Addition TH N14.6FT SWL Y along a curve 
to the left 110.26 FT Sl4.6FT TO NW/C LT 4 BLK 20 Main Street Addition TH NELY 
along a curve to the right 110.27 FT to BEG. Lots 5 thru 10 on Block20 of the Main Street 
Addition, located in the southwest quarter of Section 33, Township 12 North, Range 3 West, 
Oklahoma City, Oklahoma. Section 1 of the Subject Property is approximately 0.8 acres 
and·almost triangular in shape with the southern edge running adjacent toW. Main Street, 
but not including the property adjacent to theN. Classen Blvd; and the eastern edge running 
adjacent to Fred Jones Road. It is comprised mostly of vacant urban land covered in grass 
and gravel with one vacant building. 

Section 2 represents the developed parking area located on the northeast comer of N. Main 
Street and Fred Jones Road. The legal description of Section 2 is as follows: Lots 12 and 13 
of Block 13, Main Street Addition and. Lots 14, 15 and 16 of Block 13, Main Street 
Addition, located in the southwest quarter of Section 33, Township 12 North, Range 3 West, 
Oklahoma City, Oklahoma. Section 2 of the Subject Property is approximately 0.5 acres 
and rectangular in shape. 

Section 3 represents an entire city block and is located on the southwest comer of the W. 
Main Street and Fred Jones Road intersection. The legal description of Section 3 is as 
follows: Lots 1 thru 17 ofBlock 19 and part of Section 33 Township 12N Raitge 3W being 
19 feet adjoining to Lot 17 Block 19 on the west. On Block 19, Lot 18 EX Beginning at 

Phase II Step II Environmental Site Assessment 
Fred Jones Building Complex 
Oklahoma City, OK 73104 
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SW/C of Lot 18 TH E4.44FT NWLY 76.7FT SL Y76.64FT to beginning continue 0.004 
acres more of less and Lots 19 thru 21. All Lots 19 thru 36 plus a part of the vacant alley 
beginning with NW /C Lot29 Block 19 TH E200FT to NE/C Lot 36 Block 19 TH N9 .35FT 
W200FT S9.35FT to beginning, located in the southwest quarter of Section 33, Township 
12 North, Range 3 West, Oklahoma City, Oklahoma. St;:ction 3 of the Subject Property is 
approximately 4.5 acres and is fully developed with six adjoining structures, loading docks 
and drive up ramps. The space is utilized as a warehouse, office space, and for light 
industrial use. 

Section 4 represents the parking lot located on the southeast comer of W. Main Street and 
Fred Jones Road. The legal description for Section 4 is as follows: Lots 13 thru 24 of Block 
14 of the Main Street Addition, located in the southwest quarter of Section 33, Township 12 
North, Range 3 West, Oklahoma City, Oklahoma. Section 4 of the Subject Property is 
approximately 1.5 acres and "L" shaped. This area of the Subject Property is comprised of a 
paved parking area. 

Current Owner: Hall Capital, LLC and Downtown Redevelopment, LLC 

Current Use: Section 1 of the property contains gravel parking and a small vacant building. Section 
2 is developed as a parking lot. The former Fred Jones Complex covers Section 3 of the Property 
almost in its entirety. Section 4 is developed as a p~g lot. North of the Property are Southwest 
Tire and Marble and Oklahoma City Fleet Services Parking. East of the Property is SMC 
Consulting Engineers, Dagwell Dixie Company Building and IRWIN Business Machines (a 
computer and office repair company). South of the Property is a Sonic Restaurant, a Taco Bell 
restaurant, Tietsort Designs (a glass and furniture design and manufacturing company) and 
Oklahoma Clutch Repair Center. West of the Property is a Valero gas station, a Subway restaurant 
and Downtown Glass. Site topography is relatively flat. 

3.0 FINDINGS OF THE PHASE I ENVIRONMENTAL SITE 
ASSESSMENT 

Cardinal completed a Phase I Environmental Assessment (ESA) for the Property dated 
February 13, 2013. The ESA described current and past uses of the Property and adjoining 
properties. Previous industriaVcommercial uses of the Property included a manufacturing and 
operations facility for Ford Motor Company (Section 3), filling stations (Sections I, 2 and 4), 
auto repair shops (Section 2) and bulk oil storage in the form of above ground storage tanks 
and an oil house (Section 1). Leaking Underground Storage Tank (LUST) cases were 
identified at the Subject Property. Based on the ESA, historic dry cleaning and/or printing 
operations occurred on neighboring properties to the north, east and west. An auto body repair 
shop/lacquer facility historically operated on the neighboring property to the east. Also, a LUST 
case was identified on an adjacent property to the north. The approximate location of recognized 
environmental conditions (RECs) identified in the ESA are shown on Figure 2. 
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4.0 FINDINGS OF THE INITIAL PHASE ll ENVIRONMENTAL SITE 
ASSESSMENT 

The initial Phase II ESA of the Property consisted of advancing direct push boreholes (DP-1 
through DP-1 0/1 OA), drilling soil boreholes and converting them into temporary groundwater 
monitoring wells (B-1/TMW-1 through B-,8/TMW-8), conducting field screening of soils and 
collecting and performing laboratory analysis of soil and groundwater samples. Six general 
areas of apparent subsurface impact were identified at the Subject Property as a result of the 
initial Phase II ESA. Areas of apparent subsurface impacts are shown on Figure 3 and are as 
follows: 

1.1 West of the conjoined structures in Section 3 of the Subject Propertv: This is an area 
where historic use reportedly included solvent storage. One soil boring/temporary 
monitoring well was conducted in this area (B-1fTMW ... 1). Although soil and 
groundwater sampling did not confirm an impact, PID measurements at B-1/TMW-1 
were as high as 60.5 units. 

.f} Beneath the western portion of the conjoined ·structure's in Section 3 of the Subject 
Propertv: This is an area where historic use reportedly included sandblasting and 
washing. A direct push borehole (DP-5/5A) was conducted in this area and converted 
into a temporary groundwater monitoring well. Sampling indicated impact to near­
surface soils by arsenic and lead. Arsenic was identified at a concentration of 26.1 
mg/Kg. Lead was identified at a concentration of 1,330 mg/Kg. These concentrations 
exceed RSLs for residential land use. Additionally, field screening, visual observation 
and odor at this location indicated impact by VOCs extending from the surface to a depth 
of approximately ten feet. Soil sampling at DP-5!5A identified I ,2-Dichlorobenzene 
(0.352 mg/Kg) between 2 feet to 3 feet. This concentration is below the RSL for 
residential land use. Groundwater sampling at DP-5/5A identified 1, 1-Dichloroethane 
(1 0.2 ug!L), No MCL has been published for this compound. 

J.) Beneath the south-west portion of the conjoined structures on Section 3 of the Subject 
Propertv: This is an area where historic use reportedly included parts washing. A direct 
push borehole (DP-7) was conducted in this area. Sampling at DP-7 indicated impact to 
near-surface soils by TPH. TPH-DRO was identified at a concentration of 1,140 mg/Kg. 
TPH-ORO was identified at a concentration of 44 7 mg/Kg. These reported 
concentrations exceed ODEQ Tier 1 Generic Cleanup Levels for residential land use (50 
mg/Kg). 

~ Beneath the south..:central portion of the conjoined structures in Section .3 of the Subject 
Property: A chlorinated solvent· plume was identified in groundwater in this area. 
Tetrachlorethylene (PCE) and/or its degradation products (Trichlorethylene (TCE) and 
cis 1,2-Dichloroethylene (cis 1,2-DCE)) were .identified in groundwater samples 
collected from DP-9 (PCE-586 ug!L, TCE-6.72 ug!L, cis 1,2-DCE-7.89 ug/L), 
B3/TMW-3 (PCE-1,010 ug!L, TCE-6.26 ug!L) and R-2/TMW-2 (PCE-13.9 ug!L). 
Reported concentrations for PCE and/or TCE at these locations exceed MCLs. 
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2) Beneath the eastern portion of the conjoined structures in Section 3 of the Subject 
Property: This area reportedly contains a petroleum tank located in a subsurface vault. 
At DP-1 OA, apparent soil staining was evident between 4.5 feet and 9 feet. Soil sampling 
identified TPH-DRO at a concentration of 80.9 mg!Kg and TPH-ORO at a concentration 
of 78 mg!Kg. These reported concentrations exceed ODEQ Tier 1 Generic Cleanup 
Levels for residential land use. Sampling did not indicate an impact to groundwater at 
this area. 

Q1 Sections 1, 2 and 4 ofthe Subject Property: Soil borings/temporary monitoring wells B-
8/TMW -8, B-7/TMW -7 and B-6/TMW -6 were conducted to assess the numerous RECs 
identified in these areas as part of the Phase I ESA. Sampling conducted under this 
assessment identified petroleum impacted soil and groundwater at each of these locations. 
Petroleum contaminants were identified in soil at B-8/TMW -8 at concentrations 
exceeding residential RSLs, ODEQ Tier 1 Generic Cleanup Levels for TPH and 
Oklahoma Corporation Commission (OCC) screening levels. Petroleum contaminants 
were identified in groundwater at B-7 /TMW -7 and B-8/TMW -8 at concentrations 
exceeding MCLs and OCC screening levels. Petroleum constituents were identified in 
groundwater at B-6/MW -6 at concentrations below applicable screening levels. 

5.0 PHASE TI STEP II ENVIRONMENTAL SITE ASSESSMENT 

Phase II Step II ESA was conducted subsequent to the initial Phase II ESA previously discussed. 
The objective ofthe.additional site assessment was to obtain information to: 

1) Further characterize the extent of the identified chlorinated solvent plume in Section 3 of 
the Subject Property and to determine if off-site migration is likely. 

2) Evaluate potential for petroleum impacts to groundwater beneath the northeastern part of 
the structures in Section 3 of the Subject Property and to evaluate potential for vapor 
intrusion from previously identified petroleum impacts at Sections· 1, 2 and 4 of the 
Subject Property. 

Additional Site Assessment activities were conducted in general accordance with the approved 
Field Sampling Plan for Phase II Step II ESA, dated October 23, 2013. Field activities 
associated with the investigation were conducted between November 18 and December 2, 2013. 
The investigation consisted of advancing direct push boreholes, conducting field screening of 
soils, installing temporary groundwater monjtoring wells and collecting and performing 
laboratory analysis of soil and groundwater samples. 

5.1 DIRECT PUSH BOREHOLES 
Direct push boreholes were advanced at eleven locations (DP-A through DP-K) in Section 3 of 
the Subject Property. Direct push boreholes were advanced by Oreat Plains Probing Services, 
LLC. Temporary groundwater monitoring wells were installed at each direct push borehole 
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location. Approximate borehole/temporary monitoring well locations are shown on Figure 4 and 
are discussed below: 

• DP-A was conducted in the western poqion of the conjoined structures on Section 3 
ofthe Subject Property, and northwest of identified chlorinated solvent impact at DP-
9. The boring location was selected to determine the north and· northwest extent of 
chlorinated solvent impact. this boring extended to a depth of twenty feet and was 
converted into a temporary groundwatermonitoring well. 

• DP-B was conducted in the central portion of the conjoined structures on Section 3 of 
the Subject Property, and northeast of identified chlorinated solvent impact at DP-9. 
The boring location was selected to determine the north and northeast extent of 
chlorinated solvent impact. This boring extended to a depth of twenty feet and was 
converted into a temporary groundwater monitoring well. 

• DP-C was conducted in the western portion ofthe conjoined structures on Section 3 
of the Subject Property, and southwest of identified chlorinated solvent impact at DP-
9. The boring location was selected to determine the west and southwestern extent of 
chlorinated solvent impact. This boring extended to a depth of twenty feet and was 
converted into a temporary groundwater monitoring well. 

• DP-D was conducted in the central portion of the conjoined structures on Section 3 of 
the Subject Property, and southeastofidentified chlori_nated solvent impact at DP-9. 
The boring location was selected to determine the eastern extent of chlorinated 
solvent impact. This boring extended to a depth of twenty feet and was converted 
into a temporary groundwater monitoring well. 

• DP-E was conducted near the southern property boundary in Section 3 and south of 
identified chlorinated solvent impact at DP-9. The boring location was selected to 
evaluate potential for off-site migration of the chlorinated solvent plume in 
groundwater. This boring extended to a depth of twenty feet and was converted into a 
temporary groundwater monitoring well. 

• DP-F was conducted near the southern property bouitdary in Section 3 and south of 
identified chlorinated solvent impact at B-3/TMW-3. The boring location was 
selected to evaluate potential for off-site migration of the chlorinated solvent plume in 
groundwater.· This boring extended to a depth oftWenty feet and was converted into a 
temporary groundwater monitoring well. 

• DP-G was conducted near the southern property boundary in Section 3 and southeast 
of identified chlorinated solvent impact at B-3/TMW-3. The boring lqcation was 
selected to evaluate potential for off-site migration of the chlorinated solvent plume in 
groundwater. This boring extended to a depth of twenty eight feet and was converted 
into a temporary groundwater monitoring welL 
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• DP-H was conducted north of the conjoined structures on Section 3 of the Subject 
Property, and south of identified petroleum impacts at Section 1 of the property (north 
of Main Street). The boring location was selected to determine if identified 
petroleum impact north of Main Street has migrated beneath the conjoined structures. 
This boring extended to a depth of twenty feet and was converted into a temporary 
groundwater monitoring well. 

• DP•I was conducted north of the conjoined structures on Section 3 of the property, 
and south of identified petroleum impacts at Section 1 of the Subject Property (north 
of Main Street). The boring location was selected to determine if identified 
petroleum impact north of Main Street has migrated beneath the conjoined structures. 
This boring extended to a depth of nineteen feet and was converted into a temporary 
groundwater monitoring well. 

• DP-J was conducted north of the northeast corner of conjoined structures on Section 3 
of the Subject Property, and south of identified petroleum impacts at Sections 1 and 2 
of the property (north of Main Street). The boring location was selected to determine 
if identified petroleum impact north of Main Street has migrated beneath the 
conjoined structures. This boring extended to a depth of 19.5 feet and was converted 
into a temporary groundwater monitoring well. 

• DP-K was conducted east of the northeast corner of conjoined structures on Section 3 
of the Subject Property, and south of identified petroleum impacts at Sections 1, 2 
and 4 of the property (north of Main Street). The boring location was selected to 
determine if identified petroleum impact north of Main Street has migrated beneath 
the conjoined structures. This boring extended to a depth of twenty f~et and was 
converted into a temporary groundwater monitoring well. 

5.2 SAMPLING AND ANALYSIS 
Continuous core samples were obtained during direct push borings to aid in soil classification, 
identification of d,epth to water and identification of potential impacts, For each direct push 
borehole (DP-A through DP-K), field screening was conducted at approximate one foot intervals. 
Field screening was accomplished using a photo ionization detector (PID) equipped with a 10.6 
eV lamp. Field screening results are included on the boring logs in Appendix A. 

Since soil borings were not conducted in knowq source areas, soil samples were not collected for 
analysis from these boreholes unless field .screening and/or vi~ual observation indicated an 
impact. Field screening did indicate an impact at DP-A, DP-B, DP-C and DP-D. At each of 
these locations, a soil ·sample was collected from the area exhibiting the highest field screening 
m~asurement. 

Soil samples, were submitted to Environmental Testing Inc. (Laboratory Certificate # 7211 ). 
Samples were analyzed for volatile organic compounds (VOCs) using EPA Method 8260 and 
total petroleum hydrocarbons (TPH) using TX 1005. TPH was analyzed for approximate 
gasoline range organics (C6 to C12), approximate diesel range organics (>C12 to C28) and 
approximate oil range organics (>28 to C35). The laboratory reports for soil testing associated 
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with Phase II Step II ESA work conducted in November and December 2013 are included in 
Appendix B. 

Direct push borings were converted into temporary groundwater monitoring wells. Temporary 
wells were developed on November 22 and November 25, 2013. These wells were developed by 
surging with the bailer and purging a minimum of five well volumes and/or purging the wells 
dry. Sampling was conducted after allowing time for the wells to adequately recharge. 
Temporary monitoring wells were sampled on November 27, 2013. Prior to sampling, each well 
was purged of a minimum of three well volumes. Development, purging and sampling activities 
were completed using dedicated bailers. A groundwater sample was collected from a sump 
located in the basement of the facility on December 2, 2013. This sample was collected using a 
dedicated bailer. As part of quality assurance/quality control, a duplicate groundwater sample 
was collected from DP-H. Also field blanks and a trip blanks were collected. 

All groundwater samples, including quality assurance/quality control samples, were submitted to 
Environmental Testing, Inc. Samples from temporary wells used to characterize the chlorinated 
solvent plume (DP-A through DP-G) and from the basement sump were .analyzed for VOCs 
(EPA Method 8260). Samples from temporary wells used to evaluated potential petroleum 
impacts north of the northeast building (DP-H through DP-K) were analyzed for benzene, 
toluene, ethylbenzene and xylenes (BTEX (E~ A Method 8021 )) and TPH (TX 1 005). The 
laboratory reports for groundwater testing associated with Phase II ·step II ESA work conducted in 
November and December 2013 are included in Appendix C. 

5.3 PLUGGING BOREHOLES AND MANAGEMENT OF SOIL CU1TINGS AND 
PURGE WATER 

Direct push boreholes I temporary monitoring wells are still maintained at the Subject Property. 
Cardinal is currently making arrangements to plug these wells. Under OWRB regulations, these 
wells are to be plugged by December 20, 2013. Wells will be plugged in accordance with 
Oklahoma Water Resources Board (OWRB) regulations. Soil cuttings generated as a result of 
activities described herein are currently stored on-site in 55 gallon steel drums. Purge water 
generated as a result of activities described herein are currently stored on-site in plastic 
containers. Cardinal is currently scheduling sampling to characterize this material for disposal. 

6.0 RESULTS OF PHASE II STEP II ENVIRONMENTAL SITE ASSESSMENT -
CHLORINATED SOLVENT PLUME 

From the initial Phase II ESA, Tetrachlorethylene (PCE) and/or its degradation products 
(Trichlorethylene (TCE) and cis 1,2-Dichloroethylene (cis 1,2-DCE)) were identified in 
groundwater samples collected from DP-9 (PCE-586 ug/L, TCE-6.72 ug/L, cis 1,2-DCE-7.89 
ug!L), B3/TMW-3 (PCE-1,010 ug/L, TCE-6.26 ug!L) and B-2/TMW-2 (PCE-13.9 ug!L). 
Reported concentrations for PCE and/or TCE at these locations exceed MCLs (5 ug/L). As part 
of Phase II Step II ESA, DP-A through DP-G were conducted to further characterize the extent 
of the identified chlorinated solvent plume and to determine if off-site migration has occurred. 
Results of soil analysis used to assess chlorinated solvent impacts (including those from the 
initial Phase II site assessment) are shown on Table I. To evaluate the soil data, reported 
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concentrations for VOCs ~e compared to Region 6 EPA Regional Screening Levels (RSLs) for 
residential soil (Regional Screening Level Table master November 2013). Results of 
groundwater analysis used to assess chlorinated solvent impact (including those from the initial 
assessment) are shown on Table 2. For groundwater, reported concentrations for VOCs are 
compared to Federal Drinking Water Standards (MCLs). Results of the Phase II Step II ESA for 
the clilorinateq solvent plume are as follows: 

• DP-A was conducted in the western portion of the conjoined structures on Section 3 
of the Subject Property, and northwest of identified chlorinated solvent impact at DP-
9. This boring extended to a depth of 20 feet and was converted into a temporary 
groundwater monitoring well. Subsurface soils at this location consist of silty sand 
extending to a depth of approximately 4.5 feet underlain by gravel to a depth of five 
feet and underlain by silty clay to a depth of nine feet. Silty sand extends from 9 feet 
below surface to depths of at least 20 feet. Groundwater was encountered at an 
approximate depth of 14 feet during drilling an,d 14.66 feet during groundwater 
sampling. 

During borehole advancement, field screening indicated potential impacts (field 
screening measurements greater than 10 units) at depths between 9.5 feet and 11.5 · 
feet. The highest field screening measurement (39.5 instrument units) was measured 
at a depth of 11.5 feet. Based on this, a soil sample from DP-A was collected from a 
depth between 11 and 11.5 fec::t and submitted for laboratory analysis of VOCs and 
TPH. Tetrachloroethene (PCE) was identified in the soil sample at a concentration of 
0.0255 mg/Kg. This concentration is below the RSL for residential land use (22 
mg/Kg). No other VOCs were identified in soil at this location. 

A groundwater sample was collected and submitted for laboratory analysis of VOCs. 
PCE was identified in groundwater at a concentration of 16 ug!L. This concentration 
exceeds the MCL for PCE (5 ug!L). No other VOCs were identified in groundwater 
at this location. 

Based on field screening and laboratory analysis, Groundwater at DP-A DOES 
appear to be impacted. 

• DP-B was conducted in the central portion ofthe conjoined structures on Section 3 of 
the Subject Property, and northeast of identified chlorinated solvent impact at DP-9. · 
This boring extended to a depth of twenty feet and was converted into a temporary 
groundwater monitoring well. Subsurface soils at this location consist of sandy silt 
extending to a depth of approximately 4.5 feet underlain by silty clay to a depth of ten 
feet. Silty sand extends from 1 0 feet below surface to depths of at least 20 feet. 
Groundwater was encountered at an approximate depth of 14 feet during drilling and 
14.79 feet during groundwater sampling. 

During borehole advancement, field screening indicated potential impacts (field 
screening measurements greater than 10 units) at a depth of 12.5 feet. The highest 
field screening measurement (11.3 instrument units) was measured at a depth of 12.5 
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feet. Based on this, a soil sample from DP•B was collected from a depth between 12 
and 12.5 feet and submitted for laboratory analysis ofVOCs and TPH. No VOCs or 
TPH were identified in the soil sample at concentrations above laboratory detection 
levels. · 

A groundwater sample was collected and submitted for laboratory analysis of VOCs. 
PCE was identified in groundwater at a concentration of 12.3 ug/L. This 
concentration exceeds the MCL for PCB (5 ug/L). No other VQCs were identified in 
groundwater at this location .. 

Based on field screening and laboratory analysis, groundwater and groundwater at 
DP-B DOES appear to be Impacted. 

• DP-C was conducted in the western portion of the conjoined structures on Section 3 
of the Subject Property, and southwest ofidentified chlorinated solvent impact at DP-
9. This boring extended to a depth of twenty feet and was converted into a temporary 
groundwater monitoring well. Subsurface soils at this location consist of silty clay 
and sandy silt extending to a depth of approximately four feet underlain by silty sand 
to a depth of 8.5 feet and silty clay to a depth of ten feet. Silty sand extends from I 0 
feet below surface to depths of at least 20 feet. Groundwater was encountered at an 
approximate depth of 14.5 feet during drilling and 16.17 feet during groundwater 
sampling.· 

During borehole advancement, field screening indicated potential impacts (field 
screening measurements greater than 1 0 units) at depths between 9.5 feet and 11.5 
feet. The highest field screening measurement (39;5 instrument units) was measured 
at a depth of 11.5 feet. Based on this, a soil sample from DP-C was collected from a 
depth between 12 and 12.5 feet and submitted for laboratory analysis of VOCs and 
TPH. No VOCs or TPH were identified· in the soil sample at concentrations above 
laboratory detection levels. 

A ·groundwater sample was collected and submitted for laboratory analysis of VOCs. 
PCE was identified in groundwater at a concentration of 19.3 ug/L. This 
concentration exceeds the MCL for PCE (5 ug/L). No other VOCs were identified in 
groundwater at this location. 

Based on field screening and laboratory analysis, groundwater at DP-B DOES appear 
to be impacted. 

• DP-D was conducted in the central portion ofthe conjoined structures on Section 3 of 
the Subject Property (enclosure area), and southeast of identified chlorinated solvent 
impact at DP-9. This boring extended to a depth of twenty feet and was converted 
into a temporary groundwater monitoring weil. Subsurface soils at this location 
consist of gravel, sandy silt and silty sand extending to a depth of approximately 4 
feet underlain by silty clay to a depth of nine feet. Silty sand extends from 9 feet 

· below surface to depths of at least 20 feet. Groundwater was· encountered at an 
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approximate depth of 15 feet during drilling and 15.43 feet during groundwater 
sampling. 

During borehole advancement, field screening indicated potential impacts (field 
screening measurements greater than 10 units) at a depth of 8.5 feet and between 10.5 
feet and 13.5 feet. The highest field screening measurement (110.5 instrument units) 
was measured at a depth of 13.5 feet. Based on this, a soil sample from DP-D was 
collected from a depth between 13 and 13.5 f~et and submitted for laboratory analysis 
of VOCs and TPH. No VOCs or TPH were identified in the soil sample at 
concentrations above laboratory detection levels. 

A groundwater sample was collected and submitted for laboratory analysis of VOCs. 
PCE was identified in groundwater at a concentration of 5,150 ug/L, TCE was 
identified at a concentration of 148 ug/L and cis 1,2-DCE was identified in 
groundwater at a concentration of 639 ug/L. These reported concentrations exceed 
MCLs (5 ug/L for PCE, 5 ug/L for TCE and 70 ug/L for cis 1,2-DCE). 

Based on field screening and laboratory analysis, groundwater at DP-B DOES appear 
to be impacted. 

• DP-E was conducted near the southern property boundary in Section 3 and south of 
identified chlorinated solvent impact at DP-9. This boring extended to a depth of 
twenty feet and was converted into a temporary groundwater monitoring well. 
Subsurface soils at this location consist of sanely silt and silty sand extending to a 
depth of approximately 10 feet underlain by silty cl11y to a depth of 11 feet. Silty sand 
extends from 11 feet below surface to a depth of 17.5 feet and is underlain by silty 
clay to a depth of 18.5 feet. Silty sand extends from 18.5 feet to depths of at least 20 
feet. Groundwater was encountered at an approximate depth of 14 feet during drilling 
and 15.42 feet during groundwater sampling. 

During borehole advancement, slightly elevated field screening values were obtained 
at this location. However, at no area did field screening indicate likely impacts and 
the highest field screening measurement was 2. 7 units. Based on this, no soil sample 
was collected from DP-E for laboratory analysis .. 

A groundwater sample was collected and submitted for laboratory analysis of VOCs . 
. PCE was identified in groundwater at a concentration of 12.5 ug/L. This 

concentration exceeds the MCL for PCE (5 ug/L). No other VOCs were identified in 
groundwater at this location. 

Based on laboratory analysis, groundwater at DP-E DOES appear to be impacted. 

• DP-F was conducted near the southern property boundary in Section 3 and south of 
identified chlorinated solvent impact at B-.3ffMW-3. This boring extended to a depth 
of twenty feet and was converted into a temporary groundwater monitoring well. 
Subsurface soils at this location consist of sandy silt ~xtending to a depth of 
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approximately 6 feet underlain by silty sand to a depth at least 20 feet. Groundwater 
was encountered at an approximate depth of 13.4 feet during drilling and 15.31 feet 
during groundwater sampling. 

Field screening during borehole advancement did not indicate likely impacts. Based 
on this, no soil sample was collected from DP-F for laboratory analysis: 

A groundwater sample was collected and submitted for laboratory analysis of VOCs. 
PCE was identified in groundwater at a concentration of· 47.7 ug/L. This 
concentration exceeds the MCL for PCE (5 ug!L). No other VOCs were identified· in 
groundwater at this location. 

Based on laboratory analysis, groundwater at DP-F DOES appear to be impacted. 

• DP-G was conducted near the southern property boundary in Section 3, and southeast 
of identified chlorinated solvent impact at B-3/TMW-3. This boring extended to a 
depth of twenty eight feet and was converted into a temporary groundwater 
monitoring well. Subsurface soils at this location consist of sandy silt and silty sand 
extending to a depth of approximately 12.5feet underlain by silty clay to a depth of24 
feet. Silty sand extends from 24 feet below surface to a depth of 25 feet and Is 
underlain by sandy silt to a depth of at least 28 feet. No groundwater was 
encountered during drilling. However, groundwater was noted at a depth of and 
15.18 feet during groundwater sampling. 

During borehole advancement, slightly elevated field screening values were obtained. 
However, at no area did field screening indicate likely impacts and the highest field 
screening measurement was 1.3 units. Based on this, no soil sample was collected 
from DP-G for laboratory analysis. 

A groundwater sample was collected and submitted for laboratory analysis of VOCs. 
PCE was identified in groundwater at a concentration of 154 ug/L, TCE was 
identified at a concentration of 14.4 ug/L and cis 1 ,2-DCE was identified in 
groundwater at a concentration of 28.4 ug/L. The reported concentrations for PCE 
and TCE exceed MCLs (5 ug!L). 

Based on laboratory analysis, groundwater at DP-G DOES appear to be impacted. 

• The structure in Section 3 ofthe Subject Property contains a·basement. The basement 
is centrally located in the northern portion of the conjoined structures and extends 
approximately 14 to 15 feet below ground surface. The basement contains a sump. 
The sump is located near the southeast comer of the basement. A groundwater 
sample was collected from the sump on December 2; 2013 and submitted for 
laboratory analysis of VOCs. No VOCs were identified. 
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7.0 RESULTS OF PHASE II STEP II ENVIRONMENTAL ASSESSMENT­
POTENTIAL PETROLEUM IMPACTS 

From the initial Phase II ESA, petroleum impacted soil and groundwater were identified in soil 
borings/temporary monitoring wells B-6/TMW -6, B-7/TMW -7 and B-8/TMW -8. In a soil 
sample collected from B-8/TMW -8, ethyl benzene (23 mg/Kg), l ,2,4-trimethylbenzene (94.9 
mg!Kg) and naphthalene (29.1 mg!Kg) were identified at concentrations exceeding residential 
RSLs (5.4 mg/Kg, 620 mg!Kg and 3.6 mg!Kg, respectively). Ethylbenzene also exceeded OCC 
screening levels (15 mg/Kg). TPH was identified at concentrations exceeding ODEQ Tier 1 
Generic Cleanup Levels for residential and industrial use and OCC screening levels. In 
groundwater samples from B-8/TMW-8, reported concentration for benzene (63.5 mg/L) 
exceeded the MCL and OCC screening level (5 mg/L). TPH-GRO (38.8 mg/L) and TPH-DRO 
(54.2 mg!L) exceeded ODEQ Tier 1 Generic Cleanup Levels for residential and industrial use (1 
mg/L) and the OCC action level (2 mg/L). Results of soil analysis used to assess petroleum 
impacts (including those from the initial Phase II ESA) are shown on Table 3. 

In groundwater samples from B-7/TMW-7, reported concentrations for benzene (269 ug/L), 
toluene (3,330 ug/L) and ethylbenzene (2,340 ug/L) exceeded MCLs and OCC screening levels 
(5 ug/L, 1,000 ug/L and 700 ug/L, respectively). TPH-GRO (23.2 mg/L) exceeded ODEQ Tier 1 
Generic Cleanup Levels for residential and industrial use (1 mg/L) and the OCC action level (2 
mg/L). As part of Phase II Step II ESA, DP-H through DP-K were conducted to evaluate the 
potential for petroleum impacts to groundwater beneath the conjoined structures at the northern 
portion of Section 3 of the Subject Property and to evaluate potential for vapor intrusion from 
previously identified petroleum impacts north and northeast of Section 3 ofthe Subject Property. 
Based on field screening, no soil samples were collected as part of Phase II Step II ESA. Results 
of groundWater analysis used to assess petroleum impacts (including those from the initial Phase 
II ESA) are shown on Table 4. For groundwater, reported concentrations for BTEX are 
compared to Federal Drinking Water Standards (MCLs) I OCC screening levels. For TPH, 
groundwater is compared to Oklahoma Department of Environmental Quality (ODEQ) Tier 1 
Generic Cleanup Levels for residential soils (Risk-Based Levels for Total Petroleum 
Hydrocarbons, ODEQ, October 20 12) and to OCC screening levels. Results of the Phase II Step 
II ESA for potential petroleum impacts are as follows: 

• DP-H was conducted north of the conjoined structures on Section 3 of the Subject 
Property, and south of identified petroleum impacts at Section 1 ofthe property (north 
of Main Street). This boring extended to a depth of twenty feet and was converted 
into a temporary groundwater monitoring well. Subsurface soils at this location 
consist of sand and silty sand extending to depths of at least 20 feet. Groundwater 
was encountered at an approximate depth of 14.5 feet during drilling and 13.84 feet 
during groundwater sampling. 

During borehole advancement, slightly elevated field screening values were obtained 
at this location. However, at no area. did field screening indicate likely impacts and 
the highest field screening measurement was 0.5 units. Based on this, no soil sample 
was collected from DP-H for laboratory analysis. 
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A groundwater sample was collected and submitted for laboratory analysis of BTEX 
and TPH. These constituents were not identified above laboratory detection levels. 
A duplicate sample was collected and analyzed for VOCs. No BTEX was identified. 
Chloroform was identified and is believed to be a laboratory artifact. 

Based on field screening and laboratory analysis, groundwater at DP-H DOES NOT 
appe~ to be impacted by petroleum constituents. 

• DP-1 was conducted north of the conjoined structures on Section J of the Subject 
Property, and south of identified petroleum impacts at Section 1 ofthe property (north 
of Main Street). This boring extended to ·a depth of nineteen feet and was converted 
into a temporary groundwater monitoring well. Subsurface soils at this location 
consist of sand and silty sand extending to a depth of 18 feet and underlain by sandy 
silt to a depth of at least 20 feet. Groundwater was encountered at an approximate 
depth of 12.5 feet during drilling and 13.62 feet during groundwater sampling. 

· During borehole advancement, slightly elevated field screening values were obtained 
at this .location. However, at no area did field screening indicate likely impacts and 
the highest field screening measurement was 02 units. Based on this, no soil sample 
was collected from DP-1 for laboratory analysis. 

A groundwater sample was collected and submitted for laboratory analysis of BTEX 
and TPH. These constituents were not identified above laboratory detection levels. 

Based on field screening and· laboratory analysis, groundwater at DP.;.I ~OES NOT 
appear to be impacted by petroleum constituents. 

• DP-J was conducted north of the northeast corner of conjoined structures on SeCtion 3 
of the Subject Property, and south of identified petroleum impacts at Sections l or 2 
of the property (north of Main Street). This boring extended to a depth of 19.5 feet 
and was converted into a temporary groundwater monitoring well. Subsurface soils 
at this location consist of sand extending to a depth of approximately 3 feet underlain 
by silty clay to a depth of 4 feet and sand to a depth of 5 feet. Silty clay extends from 
5 feet below surface to a depth of 11 feet and is underlain by sandy silt to a depth of 
13 feet. Silty sand extends from 13 feet to depths of at least 19.5 feet. Groundwater 
was encountered at an approximate depth of 13 feet during drilling and 13.16 feet 
during groundwater sampling. 

Dtrring borehole advancement, slightly elevated field screening values were obtained 
at thislocation. However, at no area did field screening indicate likely impacts and 
the highest field screening measurement was 1.8 units. Based on this, n() soil sample 
was collected from DP-J for laboratory analysis. 

A groundwater sample was collected and submitted for laboratory analysis of BTEX 
and TPH. These constituents were not identified above laboratory detection levels. 

Phase II Step II Environmental Site Assessment 
Fred Jones Building Complex 
Oklahoma City, OK 73104 

· ·PN11050 
December 17, 2013 

Page 13 



Based on field screening and laboratory analysis, groundwater at DP-J DOES NOT 
appear to be impacted by petroleum constituents. 

• DP-K was conducted east ofthe northeast comer .of conjoined structures on Section 3 
of the Subject Property, and south of identified petroleum impacts at Sections 1 or 2 
of the property (north of Main Street). This boring extended to a depth oftwenty feet 
and was converted into a temporary groundwater monitoring welL Subsurface soils 
at this location consist of sand extending to a depth of approximately 3 feet underlain 
by silty clay to a depth of 4 feet and sand to a depth of 5 feet. Sandy silt extends from 
5 feet below surface to a depth of 11 feet and is underlain by silty sand and sand to a 
depth of at least 20 feet. Groundwater was encountered at an approximate depth of 
12 feet during drilling and 13.53 feet during groundwater sampling. 

During borehole advancement, slightly elevated field screening values were obtained 
at this location. However, at no .area did field ~creening indicate likely impacts and 
the highest field screening measurement was 1.8 units. Based on this, no soil sample 
was collected from DP-K for laboratory analysis. 

A groundwater sample was collected and submitted for laboratory ·ana\ysis of BTEX 
and TPH. These constituents were not identified above laboratory detection levels. 

Based on field screening and laboratory analysis, groundwater at DP-K DOES NOT 
appear to be impacted by petroleum constituents. 

8.0 CONCLUSIONS 

Initial Phase II ESA indicated six general areas of apparent impact at the Subject Property. 
Phase II Step II ESA activities were conducted in November and December 2013 to further 
characterize two of the areas of apparent impact (the identified chlorinated solvent plume in 
Section 3 of the Subject Property and the identified petroleum plume in Sections 1, 2 and 4 of the 
Subject Property). Findings ofthe Phase II Step II ESA are as follows: 

1) The estimated extent of chlorinated solvent plume in groundwater based on assessment 
dat;1 obtained as part of the initial Phase II ESA and as part of Phase II Step II ESA is 
shown on Figure 5. It is apparent that much of the central and western portions of the 
southern building on Section 3 of the Subject Property overlie impacted groundwater. 
The southwest portion of the northern building on Section 3 of the Subject Property also 
overlies impacted groundwater. The plume appears to be delineated to the northwest, 
north, northeast and southeast. However, it is apparent that impacted groundwater has 
migrated off-site to the south. Potential for indoor vapor· intrusion in buildings on 
Section 3 associated with the subsurface chlorinated solvent plume cannot be ruled out. 
Reported concentrations of PCE and TCE in some of the groundwater exceeds general 
risk based screening levels for vapor intrusion as obtained from the current EP AI 
OSWER Vapor Intrusion Screening Level (VISL) calculator using a commercial 
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exposure scenario with a 1 x 1 o-s target risk for carcinogens and a target hazard quotient 
ofl. 

2) The estimated extent of petroleum impacts to groundwater based on data obtained as part 
of the initial Phase II ESA and as part of Phase II Step II ESA is shown on Figure 6. It 
does not appear that petroleum contaminants have migrated from areas of identified 
impact at Sections 1, 2 and 4 to beneath the northern portion of the conjoined structures 
located on Section 3 of the Subject Property. Based on distance to known impacts, based 
on no indication of petroleum contaminants in groundwater along the northern perimeter 
ofthe conjoined structures and based on depth to groundwater in this area (greater than 
ten feet), it appears that vapor intrusion in the conjoined structures on Section 3 from 
these identified off-site areas of petroleum impact can be ruled out 

The other four areas ·of impact · identified during the initial Phase II ESA were not further 
evaluated as part of the November and December 2013 assessment Conclusions and 
recommendations regarding these areas of impact area as presented in the initial Phase II ESA 
report (May 2013). 

9.0 RECOMMENDATIONS 

The following recommendations are made based on the initial Phase II ESA and· subsequent 
findings from the Phase II Step II ESA. 

1) Impacts to subsurface .soils and/or groundwater by VOCs, TPH, lead and/or arsenic were 
identified at multiple locations beneath the conjoined structures in Section 3 of the 
Subject Property. It is possible that contaminants and/or buried equipment (such as 
tanks) may be present in areas not investigated and/or that were not identified. Also, 
reported concentrations for VOCs suggest the potential for an on-going continual source 
(e.g. highly impacted soils; free phase product). Appropriate measures should be taken if 
unidentified areas of impacted soils, groundwater or underground storage tanks are 
encountered during future development of the property. Any contaminated materials 
excavated or removed during site development, construction or drilling of piers will 
require appropriate management (which may require treatment and/or disposal). 
Appropriate health and safety measures should . be taken to limit exposure to workers 
and/or public to impacted media. 

2) A chlorinated solvent plume has been identified beneath approximately the southeast 
quarter of the conjoined structures located on Section 3 of the Subject Property. The 
need for vapor intrusion mitigation measures should be addressed prior to constructing or 
inhabiting any structures at this location. 

3) Petroleum impacted soils and/or groundwater are evident in Sections 1, 2 and 4 of the 
Subject Property. LUST cases have been closed at these areas by the OCC with 
contaminants remaining in place. If these Sections are to be developed, it is 
recommended that the OCC be notified to determine if additional measures are warranted 
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to address petroleum impacted soils and/or groundwater based on updated information 
and/or changes in property use. Any contaminated materials excavated or removed 
during site development, construction or drilling of piers in these areas will require 
appropriate management (which may require treatment and/or disposal) .. Appropriate 
health and safety measures should be taken to limit exposure to workers and/or public to 
impacted media. It does not appear that impacts from Sections 1, 2 and 4 of the Subject 
Property affect Section 3 of the Subject Property. 

4) It is recommended that controls be put into place on the Subject Property to prevent 
access or exposure to subsurface soils and/or groundwater. Any potentially impacted soil 
or groundwater generated at the site should be analyzed to ensure proper 
management/disposal. 

5) It appears that chlorinated solvents have migrated through groundwater off-site to the 
south of the Subject Property, which qould impact neighboring properties. Additional 
investigation would be needed to determine the extent of migration. 

10.0 LIMITATIONS AND EXCEPTIONS 

The fmdings and opinions conveyed are based on information obtained from a variety of sources 
which Cardinal believes to be reliable. Cardinal has no control over testing and analysis services 
and therefore, disclaims any responsibility for errors and omissions arising therefrom:. Presumed 
locations of RECs are an approximation based on addresses included in historical directories 
and/or Sanborn Maps. It is possible that contaminants could be present in areas not investigated 
and/or that were not identified. Drawings included within this report are presenteQ for the 
purpose of assisting the reader ip visualizing the property and no physical boUIJ.d~ry survey of the 
property was performed. The fmdings of this report are valid as of the date of the investigation. 
However, changes in the conditions of the Subject Property can occur with the passage of time, 
whether due to natural processes or the works of man on this or adjacent properties. In addition, 
changes in applicable or appropriate standards may occur, whether they result from legislation, 
broadening of knowledge, or from other reasons. Cardinal ~ssumes no responsibility to monitor 
any changes at the Subject Property or to advise if there are any changes as to what constitutes 
hazardous materials or substances or petroleum products. Accordingly, the findings of this 
report may be invalidated wholly or partially by changes outside of Cardinal control. 
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Table 1 

FRED JONES BUILDING COMPLEX (900 W MAIN StREET, OKLAHOMA CITY) 
SOIL SAMPLE RESULTS USED TO EVALUATE CHLORINATED SOlVENT IMPACTS 

Apparent areas of Impact are shown ln Red. For VOCs and TPH any detection is an apparenl impact. 
RSL- Industrial = EPA ReglonaJ Screening Level for IndUstrial Soil (Regional Screening level Summa!)' Table, November 2013) 
RSL- Residential= EPA Regional Screening Level for Residential Soil (Regional Screening level Summary Table, November 2013) 
RSL-Protection of Groundwater- EPA Regional Screening Level for Residential Soil (Regional screening level Summary Table. November 2013) 

- -- - -



- - - - - - - - - - .. - -
Table 2 

FRED JONES BUILDING COMPLEX (900 W MAIN STREET, OKLAHOMA CITY) 
RESULTS OF GROUNDWATER SAMPLING TO EVALUATE CHLORINATED SOLVENT PLUME 

- - -
Tetrachloroethane (PCE) Trichloroethane (TCE) cis 1,2-Dichloroethene Vinyl Chloride 1,1-Dichloroethane Acetone 

Sample Location Date (UQ/L) (UQ/L) (UQ/L) 
DP-5A 4/25/2013 <5 <5 <5 
DP-9 4/25/2013 586 6 72 7.89 
DP-10A 4/25/2013 <5 <5 <5 
8-1 ffMW-1 5/10/2013 <5 <5 <5 
8-2ffMW-2 5/10/2013 13.9 '• <5 <5 
8-3ffMW-3 5/10/2013 -. 1.010 .-·· '-' 626 <5 
8-4ffMW-4 5/10/2013 <5 <5 <5 
8-5fTMW-5 5/10/2013 <5 <5 <5 
8-{lffMW-6 5/10/2013 <5 <5 <5 
Duplicate 1 5/10/2013 <5 <5 <5 
8-7fTMW-7 5/10/2013 <100 <100 <100 
8-8fTWM-8 5/10/2013 <5 <5 <5 

DP-A 11/27/2013 ~ ...--: 16 't... <5 <5 
DP-8 11/27/2013 "·,-="" 12.3 ) <5 <5 
DP-C 11/27/2013 ~~ 19.3 <5 <5 
DP-D 11/27/2013 5,150 c\' 148 639 
OP-E 11/27/2013 12.5 ~ <5 <5 
DP-F 11/27/2013 47 7 ~ <5 <5 
DP-G 11/27/2013 ·~ ~ 154 14 4 28.4 

Federal Drinking 
Water Standards 5 5 70 
(MCLs) 

Apparent areas of Impact are shown in Red. For VOCs and TPH any detection is an apparent Impact. 
Yellow outlined values are areas of apparent impact that exceed Federal Drinking Water Standards (MCLs} 
VOCs not included on table are below Laboratory Detection Levels 

(UQ/L) (UQ/L) {UQ/L) 
<5 10.2 <20 
<5 <5 <20 
<5 <5 <20 
<5 <5 <20 
<5 <5 <20 
<5 <5 <20 
<5 <5 <20 
<5 <5 <20 
<5 <5 63.2 
<5 <5 60.7 

<100 <100 <400 
<5 <5 <5 

<5.00 <5 <20.0 
<5.00 <5 <20.0 
<5.00 <5 <20.0 
<5.00 <5 <20.0 
<5.00 <5 <20.0 
<5.00 <5 <20.0 
<5.00 <5 <20.0 

2 None 

- - -
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Table 3 
FRED JONES BUILDING COMPLEX {900 W MAIN STREET, OKLAHOMA CITY) 

RESULTS OF SOIL TESTING TO EVALUATE PETROLEUM PLUME 

Benzene Toluene Ethyl benzene Xylenes lsopropylbenzene n-Butylbenzene n.Propylbenzene sec-Butylbenzene 
Sample location Date (mg/Kg) (mg/Kg) (mg/Kg} (mg/Kg) 

DP-1 3.5-5 ft) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-2 0 - 1.5 It) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-3 0-1 ft) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-4 (0- 1 ftl 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-5 (2- 3 ft) 412412013 <0.025 <0.025 <0.025 <0.05 
Duplicate (DP-5 2-3ft) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-6 (1 to 2 ft) 4/2412013 <0.025 <0.025 <0.025 <0.05 
DP-7 (0-1 ft) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-8 (0-1 ft) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-9 (0-1 fl) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-9 (13-14 ft) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-1 OA (4-5 ft) 4/24/2013 <0.025 <0.025 <0.025 <0.05 
DP-10A (14-15 ft) 4/24/2013 <0.025 <0.025 <0.025 <0.025 
B-1/TMW-1 9-9.5') 5/7/2013 <0,025 <0.025 <0.025 <0.025 
B-6/TMW-6 17.5-18ft 5/6/2013 <0.025 <0.025 <0.025 <0.025 
B-7/TMW-7 17.5-18 ft 5/6/2013 <0,025 1 36 0.666 3.31 
B-8/TWM-8 10.5-11 ft 5/6/2013 <0.025 <0.025 23 22 

DP-A 11.5 ft) 11/19/2013 <0.025 <0.025 <0.025 <0.025 
DP-B 12.5 fl) 11/19/2013 <0.025 <0.025 <0.025 <0.025 
DP-C 12.5 ft) 11/19/2013 <0.025 <0.025 <0.025 <0.025 
DP-0 13.5ft) 11/19/2013 <0.025 <0.025 <0.025 <0,025 

OCC Screening Level (OAC 165;25-2-139) 0.5 40 15 200 
RSL-Residential 1.1 5,000 5.4 630 
RSL - Industrial 5.4 45,000 27 2,700 
RSL - Protection of Groundwater 0.0002 0.59 0.0015 0.19 

Apparent areas of Impact are shown In Red. For VOCs and TPH any detection is an apparent impact. 
Yellow outlined values are areas of apparent impact that exceed RSLs for residential use 

(fflg/Kgl (mg/Kg) 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
0 0511 0.0948 

6.72 11.9 

<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 

None None 
None 3,900 
None 51,000 
None 2.5 

RSL - Industrial= EPA Regional Screening Level for Industrial Soil (Regional Screening level Summary Table, November 2013) 
RSL - Residential" EPA Regional Screening Level for Residential Soil (Regional Screening level Summary Table, November 2013) 

(mg/Kg) 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
0239 
30.5 

<0.025 
<0.025 
<0.025 
<0.025 

None 
None 
None 
None 

RSL- Protection of Groundwater = EPA Regional Screening Level for Protection of Groundwater (Regional Screening level Summary Table, November 2013) 
RSL for TPH- ODEQ Generic Cleanup Levels for Soil (Odober 2012) 
VOCs not included on table are below laboratory DetecUon levels 
"IF BTEX is below action levels then OCC screening level for TPH is 500 mg/Kg 
• No RSls are developed for TPH. ODEQ Tier 1 Generic Cleanup Levels for residential and Industrial use are shown on this table. 
For this table - TPH-GRO (C6 to C12), TPH-DRO (>C12 to C28), TPH-ORO (>C28 to C35) 

(mgiKg) 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
<0.025 
4.46 

<0.025 
<0.025 
<0.025 
<0.025 

None 
7 800 

100,000 
4.6 

1.2-Dichlorobenzene 1,2,4-Trlmethylbenzene 
(mg/Kg) (mg/Kg) 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0025 
<0.025 <0.025 
0352 <0.025 
0268 <0.025 
<0.025 <0.025 
<0.025 <0,025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 119 
<0.025 94 9 

<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 
<0.025 <0.025 

None None 
1 900 62 
9,600 260 
0.27 0.021 

1 ,3,5-Trlmelhylbenzene 4-lsopropyltoluene Naphthalene TPH-GRO [TPH-DRO TPH-ORO 
(mg/Kg} (mQIKg) (mgiKg) (mg/K.q) (mg/Kg) (mg/Kg) 
<0.025 <0,025 <o.ozs <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0,025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 1 140 44 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 80 l:j 71. 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
0 415 00357 0.653 <50 <50 <50 
24.7 2 52 29 1 3.460 4b4 <50 

<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 
<0.025 <0.025 <0,025 <50 <50 <50 
<0.025 <0.025 <0.025 <50 <50 <50 

None None None 50/500~ 

780 None 3.6 so• 
10,000 None 18 500· 
0.12 None 0.00047 None 



.. -------------------------------------------------------------------------------- ---------------------
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T .. ble 4 
FRED JONES BUILDING COMPLEX (900 W MAIN STREET, OKLAHOMA CITY) 

RESULTS OF GROUNDWATER SAMPLINGTO EVALUATE PETROLEUM PLUME 

Benzene TolUene Ethylbenzene Xylenes lsopropylbenzene n-Butylbenzene n-Propylbenzene seo-Butylbenzene 1 ,2,4-Tnmethylbenzene 1 ,3,5-Trimethylbenzene 

ample Locatio Date (ugiL) (ugiL) (ugiL) (UQIL) (ug!L) (ug/L) 
DP-5A 412512013 <5 <5 <5 <5 <5 <5 
DP-9 4125/2013 <5 <5 <5 <5 <5 <5 
DP-10A 4125/2013 <5 <5 <5 <5 <5 <5 
8-1 /TMW-1 5/10/2013 <5 <5 <5 <5 <5 <5 
B-2/TMW-2 5/10/2013 <5 <5 <5 <5 <5 <5 
8-3/TMW-3 5110/2013 <5 <5 <5 <5 <5 <5 
8-4/TMW-4 511012013 <5 <5 <5 <5 <5 <5 
B-5/TMW-5 5/10/2013 <5 <5 <5 <5 <5 <5 
8-6/TMW-6 5110/2013 <5 <5 133 307.8 62.5 29.3 
Duplicate 1 5/10/2013 <5 <5 122 2901 62.4 29.2 
8-7/TMW-7 5110/2013 269 3,J3{' 2 340 9,170 <100 <100 
8-81TWM-8 511012013 6J 5 <5 74.4 40.4 45.6 11 .3 

DP·A 11127/2013 <5 <5 <5 <5 <5 <5 
DP-8 11/27/2013 <5 <5 <5 <5 <5 <5 
DP-C 11127/2013 <5 <5 <5 <5 <5 <5 
DP-0 11/27/2013 <5 <5 <5 <5 <5 <5 
OP-E 11/27/2013 <5 <5 <5 <5 <5 <5 
DP-F 11/2712013 <5 <5 <5 <5 <5 <5 
DP-G 11/27/2013 <5 <5 <5 <5 <5 <5 
DP-H 11/27/2013 <5 <5 <5 <10 NS NS 
DP-1 11/27/2013 <5 <5 <5 <10 NS NS 
DP-J 11/27/2013 <5 <5 <5 <10 NS NS 
DP-K 11127/2013 <5 <5 <5 <10 NS NS 

occ 
Screening 

5 1,000 700 10,000 None None 
Level (OAC 
165:25-2-136) 

Federal 
Drinking Water 

5 1,000 700 10,000 None None 
Standards 
(MCLs) 

Apparent areas of Impact are shown in Red. For VOCs and TPH any detection is an apparent impact. 
Yellow outl ined values are areas of apparent impact that exceed Federal Drinking Water Standards (MCLs) 
VOCs not included on table are below Laboratory Detection Levels 
• No MCL has been published for TPH. ODEQ Tier 1 Generic Cleanup Levels are shown on this table. 
NS - No groundwater sample collected 
For this table - TPH-GRO (C61o C12), TPH·DRO (>C12 to C28), TPH-ORO (>C28 to C35) 

(ugiL} (ugiL) (ugfL) (ugll) 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
149 15.2 764 265 
274 15.2 1 460 495 
313 <100 1,910 622 
89.9 8.59 43.9 9.82 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 
NS NS NS NS 

None None None None 

None None None None 

4-lsopropyltoluene Naphthalene TPH-GRO TPH-DRO TPH·ORO 
(ug{L) (ugiL) (!Tlg/L) (mg/L) (mg/L) 

<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 
<5 <5 <5 <5 <5 

194 139 <5 <5 <5 
201 354 <5 <5 <5 
<100 617 23 2 <5 <5 
<5 653 J8o '54 2 <50 
<5 <5 NS NS NS 
<5 <5 NS NS NS 
<5 <5 NS NS NS 
<5 <5 NS NS NS 
<5 <5 NS NS NS 
<5 <5 NS NS NS 
<5 <5 NS NS NS 
NS NS <5 <5 <5 
NS NS <5 <5 <5 
NS NS <5 <5 <5 
NS NS <5 <5 <5 

None None 2 

None None ,. 
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LOG OF BORING NO. (DP~A) 
PAGE 1 OF 

OWNER: City of Oklahoma City Planning Department 

SITE: F:red Jones Building Complex 
PROJECT: 11050 

DESCRIPTION 

GROUND SURFACE ElEV. 

SILTY SAND (SM) -light.brow!'l, 
fine to very fine, poorly graded, trace 
biack staining, no odour 

2" course ~ravel layer qt 
0.5' and 4' 

GRAVEL (GP) • Grey to light grey, 
decreasing grain size with depth 

SILTY CLAY (CL)- reddish-brown, 
moi.st, stiff, medium plasticity 

SILTY SAND (SM)- red-tan, damp, 
fine to very fine grained, poorly 
graded 

fine to very fine grained, poorly 
graded. 

Saturated at 14ft 

CONTINUED ON NEXT PAGE 

4.5' 
.I. 
5' 

9' 

13' 

The Stratification Unes Represent the Approximate B.ounda'ry 
Lines Between Soil and Rock Types. The Transitions May be 

~ ~ 
CARDINAL 
ENGINE E RING 

VI 
"0 
c; 

>-I! 
0 
u a: 
Q) 1&.1 ...,.. 
~ > ~ Q) w 0 1-

0.. E ~ u 
w 

~ 
w 

0 F a: 

4' 

4' 

4' 

8' 

4' 
Sample collected_+----i+ 
at 11'· 11.5' 

12' 

4' 

16' 

BOREHOLE DIA ·: 2" Push Probe 
WELL DIA: 1" 40,Schedule Pipe 

I 
I 
I 
I 

C) 
z 

I z 
w 
w 
a: 
UVl 
<.n!::; 
0::1 

I 
..JVl 

t:i::~ 

1.3 at 0.5 ft 

I 1.~ at 1.5 ft 

0.6 at2.5 ft 

I 0.6at 3.Sft 

0.4at4.5ft 

I 0.3 at 5.5 ft 

1:7 at 6,5 ft 

I 0.8 at7.5 ft 

2.8 at 8.5 ft I 
11.9 at 9.5 ft 

27.3 at 10.5 ft I 
39.5 at 11.5 ft 

3.3 at 12.5 ft I 
0.4 at 13.5 ft 

I 0.3 at 14.5 ft 

o.3 at 1s.s tt I 
I 
I 
I 
I I 
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LOG OF BORiNG NO~ (DP-A) 
PAGE 2 ·oF 2 --

OWNER:-City of O~ahoma City Planning D~partment 
' 

SITE: Fred Jones Bvilding Complex 
PROjECT: flOSO 

SAMP~Es TESTS 

DESCR.IPTION 
(!I - ~ 

"' z "0 c w 
0 · > w 

f u a: a: 
GROUND SURFACE ELEV. 

a/ L&J u ·~ 

:r ~ > ~~ ,.... a/ w 0 0:;) 
~- E n. u -'~ ..., 

~ 
w !:!:!w 

Q i= a: ~a: 
H M • + -

:::::::::: ~· :::::::::: SILTY SAND (SM) - light brown, ~ 0.3 at 16.5 ft .·.·.·.·.· . · ..... · .. ~ . saturated, very fine grained, poorly .· .~;~. ·.· 
~ ....... ~ .. 

;:::::r::: graded 
~ 4' · 0.5 at 17.5 ft 

::::::::!: ~ 0.2 at 18.5 ft 
-~·.·.··· .•:;:!.•.~.· 

::::t::::: ~ 0 .. 2 at 19.5 ft .·.·.·•··· ·:-:-:-:-· .. . .. 5 . 
END OF BORING AT 20 FEET 

.. 

-

: 

. . 
' 

The Stratification Lines Represent the Approxim9.te BQunda·..y 
·BOREHOLE DIA : 2" Push Probe 

lines Between Soil and ·Rock Types. The Transitions May 'be 
WELL DIA: 1" 4~Schedule Pipe 

Gradual. 
WATER LEVEL OBSERVATIONS h BORING STARTED 11/19/13 

wl Wat.er at i4ft d'pth. ... BORING .COMPLffiD 11/19/13 
wl 14.38ft on 11/22noB CARDINAL INSPECTOR: JB I DR.ILU.~: Gre.a.~ Plains 
wl 14.6~ft on 11/27 /201~ 

.Eo' N' G I N E E R I N G 
Geoprobe . L FOREMAN: Louis ·Novotny 

.. . 



LOG OF BORING NO. (DP-B) 
PAGE 1 OF 2 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jones Building Com~ lex 
PROJEcT:· 11050 

DESCRIPTION 

GROUND SU.RFACE ELEV. 

SILr(~AND (SM) - tan, moist, fine to 
very fine, poorly graded 
~------------------------ ~· 

SANDY SILT (ML)- brown, moist, 
slightly plastic, trace black staining 

~ Layers of dark brown to black, 
well sorted gravel at 3.5', 4', 
slight organic od~ur . . . .... 

~ILTY ClAY (CL)- reddish-brown, 
moist, stiff to very stiff, medium 
plasticity 

SILTY SAND (SM) - red-tan, damp, 
fine to very fine grained, poorly 
graded 

1" gravel layer at 13ft · 

Saturated at 14ft 

CONTINUED ON NEXT PAGE 

4.5' 

10' 

The Stratification Lines ~epresent the Approximate Boun.dary 
lines Between Soil and Rock Types. The Transitions May be . 
Gradual. 

b wl Water at 14ft depth 
WATER LEVEL OB~EfWA1JON~ 

CARDINAL 
E N G I N E E. R I N G· 

wl 14.77ft on 1.1/22/201~ 
wl .14. 79ft on li/27/2013 

4' 

8' 

SAMPLES 

.QI 

.E 
i= 

~ 
LU 

8 
UJ 
a: 

4' 

4' 

TESTS 

0.1 at 0.5 ft 

0.1 at 1.5 ft 

0.1 at 2.5 ft 

0.1 at 3.5ft 

0.1 at 4.5ft 

0.1 at 5.5 ft 

O.O at 6.5ft 

O.Oat7.5 ft 

0.0 at 8.5 ft 

03at 9.5 ft 

4' 1.3 at 10.5 ft 

12' 

Sample collected 
at 12'-12.5' 

16' 
I 

4' 

· BOREHOLE DIA : 2" Push Probe 
WEll OIA: 1" 4()-Schedule Pipe 

BORING STARTED 11/19/ U 
BORiNG COMPLETED li/19/i3 

3.1 at 11.5 ft 

11.3 at 12.5 ft 

0.8 at 13.5 ft 

. 0.1 at14.S ft 

0.1 at 15.5 ft 

I.N·S.PECTOR: JB .I OF,tlll.E.R:·Great Plai.IJS .. 
Geoprobe I FOREMAN: Louis Novotny 

I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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LOG OF BORING NO. (DP-8) 
PAGE· 2 . OF 2. 

OWNER: City of Oklahoma City Planning Department 

SITE: fred Jones Building Cqmplex 

DESCRIPTIQN 

GRb'UND SURFACE ElfV. 

SILTY SAND {S~) - .red-ta.n, saturated, 
fine to very fine grained, po~rly 
graded 

END OF BORING AT 20 FEET 

~ 
~ 

I ~ 
.. ~· . .. 

The siratlfi~tlon Lines Represent the Approxil"!'late Bou.i'ldary 
Lines Between Soil and. Rock Types·. The Transitions May be 
Gradual. 

b 
CARDINAL 

WATER Lzy~L Q~.SERVATIQNS. 

wl 14.nft on 11/22/2013 
.E N G I N E E ~ ·1 N G 

wl . 14.t9ft.on)1/27/2di3 

-

S~M.PLES 
.. 

";i;' 
"tl 
c 

f 8 >-a: 41 w 
~ 

~ > 
1- 41 ·r.w 8 '0.. . E 0.. w r; w 
0 F a: 

' 

4' 

BOREHOLE DIA : 2" Push Probe 
WEU DIA: 1" 40-Schedule Pipe 

BO.RING STAI(tED.ll/ls/i3. 
BORING COMPlETED 11/ 19/ 13 

tEsts 

0.7 at16.5 ft 

O.lat 17.5ft 

0.1 at 18.5 ft 

O.laq~,s ft 

INSPECTOR: JB · 1: ()Rn~:J.E.~; _Great Plains 
Geoprobe· 1 FOREMAN: Louis Novotn.v 



LOG OF· BORING NO. (PP·C) 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jones Building Complex 
PROJECT: 11050 

DESCRIPTION 

GROUND $URFACE ELEV. 

CLAY {CL)- mottled red with 
black, moist, soft to medium, medium 

SAND(SM),­
brown, moist, fine to very fine 
grained, poorly.graded 

damp lens from 5.5' to 7' 

SILTY CLAY (CL)- red, moist, hard, 
medium plasticity, slight organic 
odour 

SilTY SAND (SM)- red-tan, damp, 
fine to very fine grained, poorly 
graded 

Satu.rated at 14.5ft 

4' 

8.5' 

10' 

b · 
CARDINAL 
E N G I N £' E II I N G 

4' 

8' 

12' 

Sample collected 
at 12'-12.5' 

16' 

~ 
w 

8 
w 
a: 

4' 

4' 

4 ' 

4' 

BOREHOLE DIA :· '1!' Push Probe. 
WELL DIA: 1" 40-Schedule P'pe. 

I 
I 
I 
I 

C) 
z 

I z 
w 
w 
a: 
U\n 
"'!::> 
0:> 

I ~"' !:!:!w 
u.. a:: 

~.8 at0.5ft 

I 6.7 at 1.5 ft 

14.0 at 2.5 ft 

I 6.8 at 3.5 ft 

14.6 at 4.5 ft 

I 0.4 at5.5ft 

0.4 at 6.5 ft 

I 0.8 at 7.5 ft 

12-.7 at 8.5 ft I 
65.5 at 9-:5 ft 

16.5 at 10.5 ft I 
6.2 at .11.5 ft 

116.2 at 12.5 ft I 
58.5 at 13.5 ft 

I 1.2 at 14.5 ft 

0.7 at 15.5 ft I 
I 
I 
I 
I 
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LOG OF BORING NO. (DP-C) 
PAGE 2 OF 2 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jones Building Complex 
PROJECT: 11050 

" 

SAMF?L_ES TESTS 

DESCRIPTION ~ 

~ 
z 

"'C z 
r::: LIJ 
0 > LIJ 

[ u a:: a:: 
GROUND SURFACE ELEV. 

QJ LIJ Ull'i 

:I: 
_.e > ~~~~ 

I- QJ LIJ 0 0:::> 
a.. E Q, u -'Ill 
UJ 

~ 
LIJ !:!::!w 

0 i= a:: LL a:: 
--

SILTY SAND (SM)- red-tan, saturated, 8.2 at 16.5 ft 

~~~~~~~~~l 
fine to very fine grained, poorly 
graded 4' 0.2 at 17.5 ft 

.::::::!::: 
0.1 at18.5 ft 

0.1 at 19.5 ft 

END OF BORING AT 20 FEET 

' 

' 

The .Stratification Lines Representthe Approximate Boundary 
-

BOREHOLE DIA : 2" Push Probe 
Lines Between Soil and Rock Types. The Transitions May be 

WELL DIA: 1" 40-Schedule Pipe 
GraduaL --

WATER LEVEL OBSERVATIONS 

~~ 
BORING STARTED 11/19/13 

wl Water at 14.5ft depth BORI_N(j COMPLETED 11l19/1~ 
wl i6.13ft onll/22/2013 CARDINAL · INSPECTOR: JB l DRILLER: GreatPiains 

wl 16.17ft onll/27/2013 
E-NGINEERING 

Geoprobe T FOREMAN: Louis Novotny 



.LQG OF BORING NO. (DP-0) 
PAGE 1 OF 2 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jones Building Coll)plex 

DESCRIPTION 

GROUND SURFACE ELEV. 

GRAVEL )-
black with mottle brown, moist, well 

1' 
SILT (ML)- dark brown, moist, 

1 
fine to very fine grained, pOQrly 

. SILTY CLAY (Cl)- red, moist firm, 

. medium plasticity, slight organic 
odour 

SILTY SAND (SM)- red-tan, damp, 
fine to very fine grained, poorly 
graded 

3' 

4' 

9' 

ECT: 11050 

~ 
j; 
a. 
w 
Q 

4' 

.g' 

12' 

I 

..., 
-o 
c:: 
0 
u 
41 
~ 
Cll w 
E CL 

~ F 

Sample collected 

>-
Ill::' 
UJ 

~ · 
u w 
cz: 

4' 

4' 

4' 

at 13'- 13.5' 4' 

Saturated at 15ft 

16' 

.. The Stratification Lines Represent the Approximate Boundary 
Lines Between Soil and Rock Types. The Transitions May be BOREHOLE DIA : 2" Push Probe 

Gradual. 
WELL DIA: 1" 40-Schedule Pipe 

b 
CARDINAL 
ENGINE ERING 

I 
I 
I 
I 

~ 
z 

I z 
~ w 
5111 
Ill!:; 
O::~ 

I -'Ill 
~w 
U:cz: 

7.9 at 0.5 ft 

I 8.8 at 1.5 ft. 

1.7 at 2.5 ft 

I 0.6 at-3.5 ft . 

3.5 at 4.5 ft 

I 3.5 at 5.5 ft 

9.0 at 6.5 ft I 0.9 at 7.5 ft 

23.4 at 8.5 ft 

5.8 at 9.5 ft 
I 

86.9 at 10.5 ft I 
37.7 at 11.5 ft 

16.6 at 12:5 ft I 
110.5 at 13.5 ft 

I 0.6 at 14.5 ft 

0.3 at 15.5 ft I 
I 
I 
I 
I 
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LOG OF BORING NO. (DP-D) 
PAGE 2 OF. 2 

OWNER: Otv of Oklahom.a City Plan~ing Department. . 

SITE: Fred Jones Building Complex 

DESCRIPTION 

G.ROU~D SURFACE ELEV. 

SILTY SAND (SM)- red-tan, saturated, 
fine to very fine.graineo, poorly 
graded 

END OF BORING.AT 20 FEET 

The Stratification Lines Represent the Approxi"'!ate Boundary 
lines Be~een Soil arid RoekTypes~ The Transitions May be 
Gradual. 

~~ 
CARDINAL 
E N GINEE R I NG 

> a: 
w 

8 
w 
a: 

BdREHOLE DIA : 2" Push Probe 
WEU DIA: 1" ·40·Schedule Pipe 

~ 
z . 
z 
w 
w 
a: VI 
u .... VI_. 
0 . :::;) 
-'VI 

~~ 

5.1 at 165ft 

16.5 at17.5ft 

2.5 at 18.5 ft 

27.3 at 19.5 ft 



LOG OF BORING NO. (OP-E) 
PAGE 1 Qf 2· 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jqnes ·a4ildlng Complex 
PROJEcr: 11050 

- .. 

,......,.. 

DESCRIPTION 

GROUND SURFACE ELEV. 

-
SANDY SILT (ML)- bl ack to dark 
brown, moist, fine grained, poorly 
graded, stiff, non-plastic plastic 

' 

SILTY SAND (SM)- brown, damp, yery 2' 
fine grained, poorly graded I 

. SANDY SILT (ML)- black to dark 4' 
brown, moist, fine grained, poorly 1 

· graded, stiff; ~J.o.n:Qiastlc 4.5' 

SANDY SILT (ML,)- dark brown, moist. 
fine grained, poorly graded, stiff, non­
plastic 

10' 
SILTY CLAY (Cl)- brown, moist, hard, ·I 
hard, medium plasticity 

11' 

SILTY SAND (SM.) -brown, damp, fine. 
to very fine grained, poorly graded 

Saturated at 14ft 

CONTINUED ON NtXfPAGE 

r--

The Stratification ~ines Represent the Approximate BOu{ldary 
lines Between SOil and Rock Types. The Transitions May.be 
Gradual. 

WATER LEVEL OBSERVATIONS h . .WI Water at 14ft depth 

~AMPLES 
. . 

iii 
-o 
c 

;:' 0 > u « 
!::. 41 w 

~ 
~ > 
QJ . UJ 0 

~ E a.. u 
w 

~ 
w 

Q F « 

4' 

4' --

4' 

8' 

4' 

~~· 

4' 

16' 

BOREHOLe DIA: 2" Push Probe 
WELL DIA: 1" 40-Schedule Pipe 

BORING STARTED 11/19/U 
BORiNG COMPLErED 11/!Q/1.3 

TI.ST~ . 

1!1 
~ 
·z 
IU 
UJ 
« 
UVI 
VI~· 
0::> 
..JVI 

~~ 

O.OatO:S ft 

0.1 at l.S ft 

0.0 at 2;5 ft 

b.o·at 3.5 ft 

0.2 af4.5ft 

0.4 at:S.S ft 

0.8 at 6.5 ft 

0.6 at 7.5 ft 

0.4 at 8.5 ft 

2.1 at 9.5 ft 

2.7 at 105ft 

0.1 at 11.5 ft 

0.0 at 12.5 ft 

0.0 at13.5 ft 

0.0 at 14.5 ft 

0.0 at 15.5 ft · 

wl ~~ .. 24ft on 11/22/2.013 CARDINAL INSPE.CTOR: JB L DRILLER: Great Piains 
wl l:S.42ft on 11/27/2013 

· e· .N G I N E E R I N G 
Geoprobe I :f9.1l~MAN: Lou's Novotn.Y 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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LOG OF BORING NO. (DP-E) 
--

PAGE 2 . OF 2 
-. 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jones Building Complex 
PROJECT: 11050 

SAMPLES TESTS 

DESCRIPTION 
1.!) 
z -;;; z "'0 

r::: w 
0 > w 

~ u a: a: 
GROUND SURFACE ELEV. 

Q) w UVI 

:I: ~ > VI~ 

""" 
Q) w 0 O::::l 

. a.. E ll.. u -'VI 
w 

~ 
w !!::!w 

c i= a: LLC:: 

SILTY SAND (SM) -light brown, 

~ 
saturateq, fine to very fine grained, 0.0 at 16.5 ft 
poorly graded 17.5' 
SILTY CLAY (CH)- brown, wet; hard, ~ 0.0 at 17.5 ft 

I = hard, very plastic ;::::::: 4' 
18.5' ~ 0.0 at 18.5 ft 

SILTY SAND (SM) -light brown, I saturated, fine grained, poorly graded 0.0 at 19.5 ft 
--

END OF BORING AT 20 FEET 

The Stratification Lines Represent the Approximate Boundary 
BOREHOLE DIA : 2n Push Probe 

Lines Between Soil and Rock Types. The Transitions May tie 
WELL DIA: 1" 40-Schedule Pipe 

Gradual. •. 

WATER LEVEL OBSERVAlJONS .. 
~. 

.BORING STARTED ll/19/13 
wl Water at 14ft depth ... BORING COMP~m[) 11/19/i3 
wl 15.24ft on 11/22/2013 CARDINAL INSPECTOR: JB - I DR'iLLER: Great Plains 

wl 15.42ft on il/27/2013 
E. N G I N E E R I N G 

Geoprobe I FOREMAN: Louis Novotny 



.LOG OF BORING NO. (DP-F) 
PAGE .1 OF 2 ) 

- . . . 

OWNER: City of Oklahoma City Planning Department · 
. . 

. .. # •• .. .. 
PROJECT: 11050 

SITE: Fred_ Jones Building Complex 

SAMPl ES TESTS 

PESCRIPTION 1!1 
' Iii 

z 
.. -g z 

c: w 
0 >- w 

~ u a:: a: 
Ql w u VI 

GROUND SURFACE ElEV. ~ 5 Vl !;j . i: Ql w 0 ;:, 
~ E c.. u .... Vl 
IJ..I 

~ 
w w w 

0 .F a:: u: a:. 

11m SANDY SI~T {Mlf- dark brown and 
~ 

gradual lightening in colour with O.Oat 0.5 ft 

qepth, moist , fine to very fin!! 
.. 

grained, poorly graded,.soft, sli~htly O.Oat l.5ft 

plastic 4' · 
0.0 at 2.5 ft . 
O.Oat 3.5ft 

4' 
... ~ .. . -

O.Oat4.5 ft 

W:t 
O.Q at 5.5 ft 

. . .. 
6' 4' 

SILTY SAND (SM) ,... red-tan, moist, 0.0 at 6.5 ft ."!.··.·,.·.· .· .~.·.·.· -:·:·:-:.: fine to very fine grained, poorly :·:·:·:·:'! 0.0 at 7.5 ft .·.·.·.·.! graded ::::::!::: 8' ·:·:·:·:·: O.Oat 8.5ft :·:·:·:·: 
. ·.·.·~· · · ;::';:;::: 

~~?? 0.0 at9.5 ft 
.·.•.·.·.· - 10' .•.•.•.·.· 
:::::::::; 4' 0.0 at 10.5 ft 
~:-:·:·~ ·: SILTY SAND (SM) - light brown, da.mp, ~ · ... ·.·.~. 
:::::::::; · fine to very fine grained, poorly ~ 0.0 at 11.5 ft :::::::::: graded ~ 12' 

~· ~ 0.0 at 12.5 ft . . 
:;:::::::z - Safurated at 13ft ~ 0.0 at 13.5 ft .·.·.·.·.· 

~ ::::::::~: 4' 
.·.·.·.·;· ~ 0.0 ;It 14.5 ft 
:::::::::: ~ :::::::: ~: ~ 

0.0 at 15.5 ft 
j[: ~ 

~ 16' 
CONTINUED ON NEXT PAGE ~ 

The Stratification Lines Represent the Approximate Bound;~ry . 
BOREHOLEDIA :.2" Push Probe lines Between Soil and Ro<:k.Ty'pes. The Transitions May be 
WEll OIA: ·1" 40-Schedule Pipe 

Gr<1d4al, ·-
WATER _LEVEL OBSERVATiONS 

~~ 
· BORING STARTED.11/19/l3 

wl Water <~t 13ft depth BORING CQMPLETED 11/ 19/13 
wl 15.20ft on i1722/2013. CARDINAL . INSPECT'O~: JB . . I DR_IllER: ~re:.itt Pl_ains 
wl 1S.31ft on 11/27/201~ E I< ~ I N f E-R I N G 

Geoprobe . I FOREMAN: LOuis Novotny 
... 

... 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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LOG OF BORiNG NO. (DP-F) 
!>AGE 2 OF 2 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jones Building Complex 
PROJECT: 11050 

SAMPLES TESTS 

DESCRIPTION ~ 

iii ~ 
"'C z 
c w 
0 >- w 

g u a:: a:: 
GROUND SURFACE ELEV. 

Q) w UVI 

J: ~ > Vl.!:i 
1- Q) w 0 0::::1 
c.. E c.. u -'VI 
LU 

~ 
w !:!:!w 

0 i= a:: LL.a:: 

SILTY SAND (SM) ..,.light brown, 0.0 at 16.5 ft 

saturated, fine to very fine grained, 

1:1:111-11 

poorly graded 0.1 at 17.5 ft 

4' 
0.0 at 18.5 ft 

0.0 at 19.5 ft 

END OF BORING AT 20 FEET 

~ -
The Stratification Unes Represent the.Approximate Boundary 

BOREHOLE DIA: 2".Push Probe 
Lines Between Soil and Rock Types. The Transitions May be 

WELL DIA: 1" 4Q-Schedule Pipe 
GraduaL - ~ ·-

WATER LEVEL OBSERVATIONS 

.~~ 
BORING STARTED 11/19/13 

wl wa~er at 13ft depth BORINGCOMPLETED ii/19/13 
wl 15.20ft on 11/22/2013 CARDINAL INSPECTOR: JB I DRILLEB_: Great Plains 

wl 15.3lft on li/27 /2013 
ENGINEERING 

Geoprobe I FOREMAN: Louis Novotn-y 



LOG OF BORIN~ NO~ (DP-G) 

OWNER: City of ·Oklahoma CitY Planning Department 

SITE:"'Ffed Jones Building Complex 

DESCRIPTION 

GROUND SURFACE ELEV. 

SANDY Sll (ML)- dark brovm at 
surface then lightening with 
increasing depth, moist, fine to very 
.fine grained, poorly graded, soft; 
slightly plastic, sand content increases 
with depth 

4' 

SILTY SAND (SM) - red-brown, moist, 
very fine grained; poorly graded 

Brown silty sand at 5 feet 

.SANDY SILT (ML)- reddist'l brown, 
moist, very fine grained, poorly 
graded 

8' 

I 

PROJECT: 

$1Li'Y SAND (SM)- red-brown, moist, 
very fine grained, poorly graded 

10' 

SILTY CLAY (CL)- brown, moist, 
. poorly graded, very firm to hard, 
slightiy plastic 

1" sand lens at 1.3 ft 

12.5' 

The Stratification Lines Represent the Approxim.ate Boyndary 
lines Between Soil and Rock Types·. The Transitions May be 

~~ 
CARDINAl,. 
E ' N. G I N E £. R I N G 

-11'1 

" c 

g 0 > · u a:: 
~ I.U 
~ > ::t 
~ I.U 8 .... 

Q, E Q, ..... 
~· 

1.1.1 
0 F a:: 

4' 

4' 

4' 

8' 

4' . 

12' 

4' 

16' 

BOREHOLE DIA : 2" P.ush Probe 
WELL DIA: 1'! 40-Schedule Pipe 

I 
I 
I 
I 

\!) 
z 

I z 
I.U 
I.U 

511'1 
11'1!::; 
0::;> 

I -'11'1 
~~ 

0.0 at0.5 ft 

I 0.0 at 1.5 ft 

0.0 at 2.5ft 

I 0.0 at 3.5ft 

Q;O at4.5ft 

I 0.0 at 5.5 ft 

0.0 at 6.5 ft I 0.0 at 7.5 ft 

0.1 at 8;5 ft I 
0.3 at 9.5 ft 

0.2 at 105ft I 
0.0 at 11.5 ft 

0.4 at 12.5 ft I 
O.l.at 13.5 ft 

I 0.0 at.14.5 .ft 

0.0 at 15.5 ft · I 
I 
I 
I 
I 
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LOG OF BORING NO. {I;>P-G) 
PAGE. ·2 QF 2 

OWNER: City of Oklahoma City Planning Dep~rtment 

SITE: Fred Jones Building Complex 
PROJECT: 11050 

DESCRIPTION 

GROUND SURFACE ELEV. 

SILTY CLAY (CL)- brown; yery moi~t, 
firm tov~ry firm, medium plasticity 

- D.amp at 17ft 

1" sand lens at 23.5 ft 

SILTY SAND (SM) -light ~rown, 

saturated, very fine grained, poorly 
graded 
SANDY SILT (ML) ~rown, moist, 
saturated, poorly graded, soft, very 
plastic 

END OF BORING AT 28 FEET 

~ 
~ 
~ 
~ § 
~ 
~ 

~ 
~ 
~ 
~ 
~ 
~ 

24' ~ 
I ~ 

25' ~ ;:::::::::: 

·~ 
~ 
~ 
§ 

The Stratification Unes Representthe Approximate Boundary 
Lines Between Soil anc! Rock Types. The Transitions May be 
Gradl!al. 

. WI. . N.one o.bserved duri.ng drlll,irig 
· - ~ .~ WATER LEVEL OBSERVATfOI'iiS 

-

$~MPLES 

Vi 
"C 
c 

if 
0 ~ u 
Cll 1.1.1 

::1: ~ > .... Cll I.IJ 0 
Q.. . E Q. v ... 

~ 
w 

Q i= a: 
•· ......... 

4' 

20' 

4' 

24' 

4' 

BOREHOLE DIA : 2" Push Probe 
WELL DIA,: 1" 40-Schedule Pipe 

BO~ING STARTED 1.1/1~/i3 
BORING COMPLETED 11/19/13 

TESTS 

o_o at 16.5 ft 

0.1 at 17.5 ft 

0.2 at 18.5 ft 

0.0 at 19.5 ft 

1.3 at 20.5 ft 

0.1 at ~1.Sft 

O.Oat22.5'ft 

0.1 at 23.5 ft 

0.2 at 24.5 ft 

0.1 at 25.5 ft 

0.1 at26.5 ft 

0.1 at 27.5 ft 

wl 15.03ft on 11/22/2013 · · CARDINA.l INSPECTOR: ~B .1 DRILLER: Great.Piai"s .. 
wl 15.18ft on ·l l/27 ti.013 ·fN GINecR I NG 

Geoprobe l FOREMAN: Louis Novotny 



LOG OF BORING NO. (DP-H) 
'PAGE 1 OF 2 

OWNER: dty of Oklahoma City Planning Department 
--- . -- ... 

.SITE: Fred Jone.s Buildin~ Complex 
PROJEct: no so 

. 
SAMPLES r~.srs 

DESCRiPTION 
C) 

~ -;;; ~ 
'"0 z 
c: w 
0 >- w 

[ u a: a: 
GROUND SU~FACE ELEV. 

Cll w u VI 

~ ~ 
VI ~ 

~ Cll w 0 ::> 
~ E ~ u ' 

_, 
VI 

w 
~ w !:!:!w 

0 I= a: LL.. a: 

::::::::;: SAN_P (SW) .,.. red. and brown, moist, 
,..-;-

·.·.·.·.·. 
medium to course grained, well o3ato.stt :~:::::::: 

:::::::::: graded .. 
0.3 at 1.5 ft 

~::1:::::: 
. Some course gravel at 0.5' .. 0.5' 

·.·.·~· .. ·. ·siLTY-SAN[) (SM) - brown, moist, fine 4' 
0.2 at 2.5 ft 

- ~f~} grained, well graded 
::::::::;: 0.2 at 3.5 ft ·.· .. ·.·.·. 
::::::::~: 4' 
:·:·:·:·:· 0.2 at4.5 ft ·:·:·:-:-: :·: .. : .. : ~:· -.:,:·:+: 0.1 at 5.5 ft ·.·.·.·.·. . . 6' :::::::::; SillY SAND (SM) -tan; moist, fine 2' 
~:·:·:·:·· NR at 6.5ft 

!I!Ir grained, poorly graded 

~ NR at 7.5 ft ·•·.·.·.·• . . :·:·:·:·:; 8' 
::::::;~:: . 1" layer of red, course to 0.5 at 8.5 ft 
:::::::::! mediu_m grained sand at 8.5ft 

~~~t~~~ 0.1 at9.5 ft 
::::::::;: . .Silty sand is tan to light brown in ~::;:;;:; ·.:.!';·.·. 

colour and poorly graded ~ ::;~:: :z:: 4' 0.1 at 10.5 ft 
:·:·:·:·r· 

~ ·:-:·:·:•: ' 0.1 at 11.5 ft :·:~:·:-:~ 

~ ·:·1·:·~·: 
12' .,.,·!·'!·, 

-~ ·.· ... ···~ :::::::::: 0.1 at 12.5 ft 
::::::~~=: ~ 
·~· .·. ·. ·. 4;, layer of medium to course ~ 0.2 at O.Sft I 

. 
g~ined sand at 13.5ft ~ 4' . 
Saturated at 14.5ft ~ 0.1 at 14.5 ft -

:::::::::: ~ 
=~ :~:~ :~:: ~ 0.1 at 15.5 ft ·.·.·.·.·• ~ 
t2 ~ 16' 

CONTIN'UED ON NE.XT PAGE 
~ 

The Stratification lines Represent the Approximate Boundary 
. BOREHOLE DIA : 2" Push Probe lines Between Soil a_nd Rock Types. The Transitions May be· 

WELL DIA: 1" 40-Schedule. Pipe Gradual. 
WATER LEVEL O~SERVATIONS . . b BORING STARTeD li/19/13 

wl Water at 14.5ft depth BORING COMPLETED 1.1/19/13 
wl 14.03ft on_11/2i/2013 .. s~~9t~~~ INSPECTOR: JB t DRILLER: Great Plains 
wl 13.84ft on .11/(.7 /2013 ... Geop~9be_ .I F_OR_EMAN: Louis Novotny 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-
I 
I 
I 
I 
I 
I 
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LOG OF BORING NO. (DP-H} 
PAGE 2 OF 2 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred)ones Building Complex 
PROJECT: 11050 

SAMPLES TESTS 

DESCRIPTION 
C) 

iii 
z 

"'C z 
r:: w 

!; 
0 > w 
u a: a: 

GROUND SURFACE ELEV. 
Cll w UVl 
~ > Vl!:3 

J: 
Cll 0 9=> ~ w 

c.. E a.. u wVl .... 
~ 

w _w 
0 i= a: u.a:: 

SILTY SAND (SM)- tan coloured then 

Ill!!! I! I: 

changing to reddish brown with 0.1 at 16.5 ft 

depth, saturated, fine grained; poorly 
graded 0.1 at 17.5 ft 

4' 
0.1 at18.S ft 

0.1 at 19.5 ft 

END OF BO~.ING AT 20 FEET 

The Stratification Lines Representthe Approximate Boundary 
BOREHOLE DIA : 2" Push Probe 

Lines Between Sciil' and Rock Types. The Transitions May be 
WELL DIA: 1'1 40-Schedule Pipe 

Gradual. 
WATER tEVEL OBSERVATIONS b BORING STARTE-D 11/20/13 

wl Water at 14.5ft depth BORING COMPLETED 11/20/13 

wl 14,Q3ft on 11/22/2013 CARDINAL INSPECTOR: JB l DRILLE.R: Great Plains 

wl 13.84ft on 11/27/2013 
E N· G I N E E R· I N. G 

Geoprobe 1 FOREMAN:. Louis Novotny 



LOG OF BORING NO. {DP-1) 
PA~E 1_ 0~ . 2 

OWNER: Gty of Oklahoma City Planning Department. 
.. -

SITE: Fred Jones Building Complex 
PROJEcT: 11050 

.. 
SA.MP~ES TESTS 

O~RIPTION 
l!) 

-;) 3: 
"C z : 
·c u.s 
0 ·> w 

E' u a: a:. 
Q.l w ~ VI 

GROUND SURFACE ELEV. .!::!. e; !:; :r 
Q.l w 0 :> 1- _;j a.. E 0.. u VI 

·w 
~ w ..... w c F. a: u:: a: . . 

r-

~)@~ 
SAND (SP) -light brown to ta~, moist, 
rilecjium to fine grained, poorly 0.2 at 0.5 ft 

:::::::::: graded 
:;:::::::: 1.5' 0.1 at 1.5 ft 
:=:~;:::::: .. 
·:·:·:;:-: Sll TY SAND (SM) - brown to red, 4' 

:::::::::: moist; fine. to very fine grained, well 0.1 at 2.5 ft 
::::::~::: graded 
::::::r::: 0.1 at3.5 ft . · .·.~···· :!:::::::: 4' .·.·.·.·.: 

· 0.1 at 4.5 ft :::::::::: .·.·•····· 
=~=~=~;~:~ 0.1 at5.5ft ·.·.·.·.·. 4' :~::::;::: 
:· :·:~:· :· 0.1 at6.5 ft .·.·.·•··· 
:~::::z;:: 

0.1 at 7.-5 ft :::::::::: .·.·.!.·.· 8' -:::::::::: 
0.2.at S.S ft .·.~.· .. ·.· 

::::::·:::; 
~ :::::::::: 

:·:·:·z·:· E: 0.2 at 9.5 ft .·.·.·.·.· 
:=:=:~::.:. 4' 
::;::::::: 0.2 at 10.5 ft .~.·.·.· .. ·········· Damp at 11ft 

I 
. 

~ 0 .. 2 at 11.5 ft 

~ 12' .. . 
Saturated at 12.5ft ~ 0.1 at 12.5 ft -

:::::::::; ~ 
·:·:·:·:~: 4" of tan, medium grained, well I O.l. at 13.5 ft 
~=~:~~i;~: 

.. 
graded sand at 13.5ft 4' 

:::::::;:: ~ .·.·.·.·.~ 0.1 at 14.5 ft 

I E 
Red coloured sand at 15ft ~ 

16' 0.1 at 15.5 ft 
CONTINUED ON NEXT PAGE 

The Stratification Unes Represent the Approximate Boundary 
BOREHOLE DIA : 2" Push Probe 

lines Betweel') Soil anc;l Rock Types. The Transitions May ~e 
WELL DIA: 1" 4D-Schedule Pipe. 

Gradual. 
WATER LEVEL OBSERVATIONS 

~~ 
BORING STARTED li/19/13 

wl Water at l2,5ft depth BORING COMPLETED 11/19/~.3 
wl 13.5ift on if/2i/2bi3 CARDINAL INSPECTOR: JB [ DRILLER: Great Plains 
wl 1.3.6~ft on l,.l/2~/201.3 E N' G I N E E R I 'N G 

Geopro~e JfOREMAN·: l ouis Novotny 

-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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. LOG OF BORING NO. (DP-1) 
PAGE 2 OF 2 

OWNER: City of Oklahoma City Planning Department 

.SITE: FredJones Building Complex 
PROJECT: nasa 

SAMPLES TESTS 

DESCRIPTION 
l!) 
z iii z "'C 

c: w 
0 > w 

'i=. u a: a: 
GROUND SURFACE ELEV. !:!:. cu w U VI· 

::c ..!!!. > VI~ 
I- cu w 0 0::;) 
Q. E ~ u -'VI .... 

i== 
w !::!::!w c i= a: LL.C:: 

.·.·.·.·.· SILTY SAND (SM)...: red-tan, saturated, 

~I~t very fine grained, poorly graded, a.1 at 16.5 ft 

slight organic odour 

:::::::::: 
SANDY SILT (MH)- grey- brown, 18' 0.1 at 17.5 ft 

saturated, very fine grained, poorly 4' 

graded, organic odour 
0.1 at 18.5 ft 

.·.·.·.·.· 

END OF BORING AT 19 FEET 

' 

the Stratification Lines Represent the Approximate Boundary 
BOREHOLE DIA : 2" Push Probe 

Lines Between Soil arid Rock Types. The Transitions May be 
WELL DIA: 1" 4a-Schedule Pipe 

GraduaL 
WATER LEVEL OBSERVATIONS h BORING STARTED.11/2a/13 

WI Water at 12.5ft depth . BORING COMPLETED 1l/2a{l.3 

wl 13.S2ft on 11/22/2a13 CARDINAL . INSPECTOR: JB I DRILLER; Great Plains . 

wl 13.62ft_on 11/27/2a13 
ENGINEERING 

Geoprobe _ I FOREMAN: Louis Novotny 
, .. 



LOG OF BORING NO .. (PP-J) 
PAGE 1 OF 2 

OWNER: Oty of Oklahoma Oty Planning Department 

SITE: Fred.Jones Building Complex 
.PROJEcT: ilOSO 

DES~RIPTION 

GROUND SURFACE ELEV. 

SAND (swf - ·tim to brown, moist, 
medium to fine grained, well graded 
- 1" SILTY CLAY layers at 1ft and 

l.Sft- reddish brown, hard, very 
plastic 

3' SILTY CLAY (CH) - reddish-brown to . 

-I dark brown, moist, very stiff to hard, 
very plastic 
.SAND (SW) -brown to tan, moist, 
medium to fine grained, well graded 
SI~TY CLAY (CH)- brown to dark 
brown, moist, very stiff, very plastic 

1; layer of sand, medium to 
course grained and well graded 
at 11ft 

SANDY SilT (Mti) - brown to red, 
damp, poorly graded, soft, slightly 
plastic 
- Saturated at13ft 

4' 
I 

5' 

11' 

13' SILTY SAND (SM) -~red(lish brown, ~ 

~aturated, fine grained, poorly graded 

CONTINUED ON NEXT PAGE 
The.Stratlfication Lines Representthe.Approximate Boundary 
lines Between Soil and RocRTypes. 'T'he Transitions May be 
Gradual. 

b WATER LEVEL OBSERVATIONS 
wl . Water at 13ft d~pth 
w.l J,J,.!)2ft. PO 11/2?/~01~ CARDINAL 

. wl i3.16ft on il/:27/20i3 E N ~I N !! R IN G 

- -
SAMPLES 

v;-
"C 
c: 

j:" 0 
u 

~ OJ 

:~: : 
$ ... Q, w 

Q. E Q. 
w 

~ 0 I= 

4' 

8' 

~ 
w 
> 
8 
w 
~ 

4' 

4' 

TESTS 

~ z z 
w ..... 
~ 
UVI 
VI~ 
0:::::~ 
-'VI .......... 
u::~ 

0.1 at 0.5 ft 

0.2 at 1.5 ft 

0.1 at 2.5 ft 

0.1 at 3.5 ft 

0.1 at4.5 ft 

0.1 at 5.5 ft 

0.2 at 6.5 ft 

0.2 at 7.5 ft 

6.3 at 8.5 ft 

1.6at 9.5 ft 

4' 1.8 at 10,5 ft 

12' 

4' 

16' 

BOREHOLE DIA : 2" Push Probe 
WELL DIA: 1" 40-Schedule Pipe 

0.2 at 11.5 ft 

0.3 at 12_.5 ft 

0.2 at 13.5 ft 

0.2 at 14.5 ft 

0.1 at 15.5 ft 

BORING STARTED 11/20/13 . _ 
BORING COMPLETED 11/20}13 -
INSPECTOR: JB--- j DRILLER: G.re.a_t Plai_ns 
Geoprobe I FOREMAN: Louis· Novotny 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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... .. .. -
LOG OF BORING. NO. (DP-J) 

.. PAG.E 2 OF 2 
.. . . . : . .. .. 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jones Building <;or:nplex 
PROJECT: 11050 

-. ~ . . -
SAMPLES TESTS 

DESCRIPTION 
\!) 
z ;;; z "'0 

c: w 

. ~ · 8 > w 
a:: a:: Ill 

GROUND SURFACE .EJEV: ! 
Ill ..... u,_. 

X $ > Ill_, 

t Ill w 0 SJ:::l 
E ~ u w~~'~ w 1= w _ w 

c i= a:: . u.. cr: 

·:· :·: ·:~: ~ ·.·.· .. · .. ·. :·:·:·:·:· SILTY SAND (SM)- reddish brown, ~ 0.1 at 16~5 ft .·.· .. ·.· .. · :::::::::: saturated, fine Jrained, poorly graded ~ .·.·•·.·.· 0.2 at 17.5 ft :::::::::: 

i :::::;:::: 4' 

. ·~· :~:·: ·: · 0.2 at 18.5 ft 
:-:·:·:·~-.·.·.·.·.· 0.2 at 19.5 ft :::;:::::: .. - .. . 

END OF BORING AT .19.5 FEET 

.. 

. , 

-

The Stratification Unes Represent the.Approximate Boun~ary 
BOREHOLE DIA : i " Push Probe 

Unes Between Soil and Rock Types. The Transitions May be 
WE.,ll DIA: 1" 4D-Sc!ledule Pipe 

Gra_!:iual. 
WATEIUEVEL OBSERVATIONS b BORiNG.STARTED ii/20/i3 -

wl Water .at .13ft:deptll. 
. . 

BORIN<:; COMPLETED 11/20/1,3' 
-
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LOG OF BORING NO. (pP•K) 

OWNER: City of Oklahoma City Planning Department 

SITE: Fred Jones Building Complex 
PR9~ECT; 

DESCRIPTION 
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LOG OF BORING NO. (DP-K) 
- PAGE 2 OF .i 

OWNER: City of Okiahoma City Planning Department 
.. - .. --

SITE: Fred Jones Building <:omplex 
PROJECT: .11050 
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Sunshine Cleaners Pre-CERCLIS Screening Assessment



PRE-CERCLIS SCREENING ASSESSMENT 

FOR 

Sunshine Laundry & Cleaners 
1012 NW 1st Street 

Oklahoma City, Oklahoma County, Oklahoma, 73106 

February 2014 

Prepared for: 
United States Environmental Protection Agency 

Region VI 

Prepared by: 

() 
Aron Samwel, Environmental Programs Speciallit IV 

Hal Cantwell, Environmental Programs Specialist IV 



 

SCREENING ASSESSMENT CHECKLIST/DECISION FORM 
 
This checklist can assist the site investigator during the screening.  It will be used to 
determine whether further steps in the site investigation process are required under 
CERCLA.  Use additional sheets, if necessary. 
 
Checklist Preparer: Aron Samwel, Environmental Programs Specialist   2/5/2014                    
   (Name/Title)                 (Date) 
    

P.O. Box 1677, Oklahoma City, OK 73101             (405) 702-5123 
   (Address)               (Phone) 
   aron.samwel@deq.ok.gov 
   (E-Mail Address) 
 
Site Name:  Sunshine Cleaners  
 
Previous Names (if any):   
 
Site Location:  1012 NW 1st Street 
   (Street) 
   Oklahoma City         Oklahoma     OK                 73106 
   (City)   (CTY)          (ST)         (Zip) 
 
Latitude:  35.468641º  Longitude:  -97.529154º 
 

Complete the following checklist.  If “yes” is marked, please explain below. 
               YES  NO Unknown 
1. Does the site already appear in CERCLIS?  X  
2. Is the release from products that are part of the structure of, and  
result in exposure within, residential buildings or businesses or 
community structures? 

  X 

3. Does the site consist of a release of naturally occurring substance 
in its unaltered form, or altered solely through naturally occurring 
processes or phenomena, from a location where it is naturally found? 

 X  

4.  Is the release into a public or private drinking water supply due to 
deterioration of the system through ordinary use? 

 X  

5.  Is some other program actively involved with the site (i.e., another 
Federal, State, or Tribal program)? 

 X  

6. Are the hazardous substances potentially released at the site 
regulated under a statutory exclusion (i.e., petroleum, natural gas, 
natural gas liquids, synthetic gas usable for fuel, normal application 
of fertilizer, release located in a workplace, naturally occurring, or 
regulated by the NRC, UMTRCA, or OSHA)? 

  X 

7.  Are the hazardous substances potentially released at the site  
excluded by policy considerations (e.g., deferral to RCRA Corrective 
Action)? 

 X  



8. Is there sufficient documentation that clearly demonstrates that X 
there is no potential for a release that could cause adverse 
envirorunental or human health impacts (e.g., comprehensive 
remedial investigation· equivalent data showing no release above 
ARAR.s, completed removal action, documentation showing that no 
hazardous substance releases have occurred, EPA approved risk 
assessment completed)? 

Please explain all ''yes" answer(s), attach additional sheets if necessary: _____ _ 

Site Determination: X Enter the s.ite into CERCUS. Further assessment is recommended (explain below). 
0 The site is not recommended for further action (explain below). 

DECISION/DISCUSSION/RATIONALE: Sunshine Cleaners is a former drycleaner. 
The 17,000 square feet building was built in 1929. It began business in the 1930s and 
ceased operations in the 1980s. After dry cleaning operations ceased, it was used as a 
storage warehouse Wltil being boarded up by the City of Oklahoma City in 1989. During 
operation, it is unknown what chemicals were used for cleaning, but tetrachloroethylene 
was widely used by the industry. 

Based upon potentially poor hazardous waste management practices, and the close 
proximity of nearby workers, the Oklahoma Department of Environmental Quality 
(DEQ) is recommending additional investigation be conducted on the Sunshine Cleaners 
site. 

Regional EPA Reviewer: --------------::-- Date: - ---=---
12 ·~Date: ;J_ ?;-;'-{ State Agency/ Tn'be: 

Description 
The following description of the Sunshine Cleaners site was obtained from Oklahoma 
County Property Records, and a site reconnaissance conducted on January 16,2014. 

The Sunshine Cleaners site is located at 1012 NW 1st Oklahoma City, Oklahoma. 
The site is an abandoned property currently owned by since 2002. The 
17,000 square foot building was built in 1929 by the Company. 
The first story was a Laundry with steam boilers, electric generators, engines, washing 
equipment, water softeners, and tanks. The second story held offices, rest rooms, 
and a dining room. In 1 bought the property and started Swan Towel 



& Linen Service, by 198 
sold the property in 1989 to 
boarded the unsecured building. 

sold the property to his ex-wife, Caroyln. Carolyn 
the same year the City of Oklahoma City 

The S1mshine Cleaners site is located in an industrial area on the southwest comer ofNW 
1st Street and Classen. To the north is a constmction equipment rental business called 
WACO Rentals, to the south is an 1moccupied storage warehouse, to the west is a screen­
printing store called Ski's Tees and fmther west an industrial engine paits and machine 
shop, and to the east is Southwest Tile and Marble. The 17,000 squaTe foot building is 
located on a half-acre lot. The brick building has a concrete floor, steel tJ.usses, and no 
roof. Most of the doors and windows are boarded up. There is some staining in the 
alleyways and inside the building. There was evidence of tTespassing. It appears like 
there was a shipping and receiving area on the west and south sides of the building . Old 
advettisements from The Oklahoman newspaper show that the cleaners had a drive thm 
(Appendix C). It appears that inside the building, a boat, fmnt loader, police car, and bus 
are being stored (Appendix D). 

No records were fmmd for S1mshine Cleaners in Oklahoma City in DEQ's files. It is 
unknown if hazardous waste was generated, but most dty cleaners during this time period 
used tetJ.·achloroethylene. 

Appendix A shows the location and boundaries of the Sunshine Cleaners site. Appendix 
B provides an aerial of the Sunshine Cleaners site and the latitude and longitude 
Appendix C provides the historical advertisements. Appendix D provides a photo log 
from the site reconnaissance. 

Pathway Assessment 
The Sunshine Cleaners site is located in au industJ.·ial area. The ten ain is relatively flat 
with minor changes in elevation with the center of the site approximately 1200 feet above 
mean sea level. The potential pathways for this Pre-CERCU S Screening Assessment 
include air, soil, surface water, and ground water. No sampling data was available. 

Air 
Based on the 2010 census, Oklahoma City has a population of approximately 599,199 
persons, and is located in Oklahoma County, which has a population of 3,815,780 
persons. Using ArcGIS, the following population estimates were derived for the site: 
2,088 persons reside within a 0 .25 mile radius; 3,301 persons reside within a 0.50 mile 
radius; 7,070 persons reside within a 1 mile radius; 22,049 persons reside within a 2 mile 
radius; 53,089 persons reside within a 3 mile radius; and 100,956 persons reside within a 
4 mile radius. Emerson Altemative High School is located 0.51 miles nottheast, Villa 
Teresa Catholic School is located 0 .89 miles nott heast, and Eugene Fields Elementruy is 
located 1.04 miles north of the site. No blowing patticulate was noted during the site 
reconnaissance. There is no cunent indication of a potential release from Sunshine 
Cleaners to the air pathway, however if tetrachloroethylene has been released, it 
volatilizes quickly to the atmosphere. 



 

Soil  
A gravel parking lot is located on the west side of Sunshine Cleaners, a sidewalk on the 
north side, a concrete alleyway on the south side, and a grassed area on the east side.  It 
appears that inside the building is a concrete floor.  According to the Natural Resources 
Conservation Service Custom Soil Resource Report generated for this site, the site falls 
completely in Urban land (websoilsurvey.nrcs.usda.gov).  There is some staining in the 
alleyways and inside the building.  It is unknown if there was a release of 
tetrachloroethylene to the ground. 
 
Surface Water  
Surface water presumably flows south along the roadways until it eventually meets the 
North Canadian River, approximately 1.2 miles south.  According to the EPA’s Surf 
Your Watershed website (http://cfpub.eda.gov/surf/locate/index.cfm), the site is located 
within the Lower North Canadian Watershed.  Oklahoma Climatological Survey says the 
average annual rainfall for Oklahoma County is 36.21 inches (www.ocs.ou.edu).  There 
is no known release from Sunshine Cleaners to the surface water pathway. 
 
Ground Water  
The residents of Oklahoma City are supplied water by the City of Oklahoma City.  Water 
comes from several lakes:  Lake Hefner, 7 miles northwest; Lake Overholser, 8 miles 
west; and Lake Stanley Draper, 9 miles southeast (where water is pumped from Lake 
Atoka, 100 miles southeast).  The site is in a recharge area for the terrace and alluvial 
deposits of the North Canadian River.  The site is also in an area of recharge for the 
Garber Wellington Formation.  The Garber Wellington is a major source of ground water 
in Central Oklahoma.  There is no information on whether there has been a release to the 
ground water.  
 
Summary and Conclusion   
In conclusion, the Sunshine Cleaners site was a dry cleaner that operated from the 1930s 
to the 1980s most likely using tetrachloroethylene.  The site is surrounded by businesses, 
with schools and residences nearby.  The North Canadian River is 1.2 miles south, and 
ground water is used for drinking in the area. 
 
Due to the potential release of tetrachloroethylene and the close proximity of residents, 
workers, surface water, and ground water resources, DEQ is recommending additional 
investigation be conducted at the Sunshine Cleaners site. 
 
 
 
   
 
 
 
 
 
 



 

APPENDICES: 
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Reference 12: Sunshine Cleaners Hydrological memorandum 



Memorandum 
 
March 23, 2015 
 
To:  File 
 
From:  Hal Cantwell, Environmental Programs Specialist 
 
Re:  Hydrogeology and Ground Water Use  
 Sunshine Cleaners 
 Sw¼ Sec33 T12N R3W 
 1012 NW 1st ST, Oklahoma City  
 Oklahoma County, Oklahoma 
 
Oklahoma County is in the Central Lowland physiographic province. The summers are 
hot and the winters cool.  
 
Geology 
The Sunshine Cleaners Site sits atop Quaternary-age alluvium associated with the 
Oklahoma (North Canadian) River. The alluvium is made up of sand, silt, clay and 
lenticular beds of gravel.  The thickness of the alluvium ranges from about 30 to 100 feet 
and probably averages about 50 feet along major streams. Along minor streams, thickness 
ranges from a few feet to about 50 feet and probably averages about 25 feet.  The 
alluvium overlays the Salt Plains Formation of the Hennessey Group.  The Salt Plains 
Formation is a red-brown blocky shale and orange-brown siltstone 200 feet thick.  
 
 
Hydrogeology 
The alluvium is an aquifer in this area. The general direction of flow is to the south 
towards the Oklahoma River.  Recharge is through direct infiltration or by waters from 
the river depending on the proximity to the river channel. 
 
 
References: 
 
Bingham, Roy H. and Moore, Robert L., 1975, Hydrologic Atlas 4, “Reconnaissance of 
the water resources of the Oklahoma City Quadrangle, Central Oklahoma,” Oklahoma 
Geological Society, Norman, Oklahoma. 
 
Johnson, Kenneth S., 1993, “Maps Showing Principal Ground-Water Resources and 
Recharge Areas in Oklahoma” Oklahoma Geological Survey, Oklahoma City, Oklahoma.  
 
 
 
 



Reference 13; Endangered and Threatened Listed species believed to or known to occur in Oklahoma



Listed species believed to or known to occur in Oklahoma 

Enter Search Term(s): -

ECQS Species Reports Species occurrence by state Listed species believed to or known to occur in Oklahoma 

Listed species believed to or known to occur in Oklahoma 
Notes: 
• As of 02/13/2015 the data in this report has been updated to use a d ifferent set of information. Results are based on where t he species is bel ieved to 

or known to occur. The FWS fee ls utilizing t his data set is a better representation of species occurrence. Note: there may be other federally l isted 
species that are not currently known or expected to occur in this state but are covered by the ESA wherever they are found; Thus if new surveys 
detected them in this state they are sti ll covered by the ESA. The FWS is using the best information available on th is date to generate this list. 

• This report shows listed species or populations believed to or known to occur in Oklahoma 
• This list does not include experimental populations and similarity of appearance listings. 
• This list includes species or populations under the sole jurisdiction of the National Marine Fisheries Service. 
• Click on the highlighted scientific names below to view a Species Profile for each listing. 

Listed species •• 24 listings 
Animals -- 21 listings 

Species/Listing Name 

E Bat, gray Entire {Myotis grisescens) 

E Bat, Indiana Entire (Myotis soda/is) 

E Bat, Ozark big-eared Entire (Corynorhinus f - PJecotusJ townsendii ingens) 

E Beetle, American burying Enti re (Nicrophorus americanus) 

T Cavefish, Ozark Entire (Amblyopsis rosae) 

E Crane, whooping except where EXPN (Grus americana} 

E Curlew, Eskimo Entire <Numenius borealis) 

T Darter, leopard Entire (Percina pantherina) 

T Knot, red (Calidris canutus rufa) 

T Madtom, Neosho Entire (Noturus nlacidus) 

E Mapleleaf, winged Entire; except where listed as experimental populations (Ouadruta tragosa) 

E Mucket, Neosho (I amnsiljs rafinesaueana) 

E Mussel, scaleshell (Leptodea /eptodon) 

T Plover, piping except Great Lakes watershed (Charadrius melodus) 

E Pocketbook, Ouachita rock Entire (Arkansia whee/en,) 

T Prairie-chicken, lesser ( Tympanuclws pallidicinctus) 

T Rabbitsfoot (Quadrula cvlindrica cylindrica) 

T Shiner, Arkansas River Arkansas R Basin (Notropis girard/) 

E Tern, least interior pop. (Sterna antillarum) 

E VIreo, black-capped Entire (Vireo atricapi/la) 

http:l/ecos.fws.gov/tess_public/reports/species-listed-by-state-report?state=OK[3/25/2015 3:05:45 PM] 



Listed species believed to or known to occur in Oklahoma 

E Woodpecker, red-cockaded Entire (Picoides borealis) 

Plants - 3 listings 

Species/Listing Name 

E Harperella (Piilimnjum nodosum) 

T Orchid, eastern prairie fringed (Piafantbera leuco.phaea) 

T Orchid, western prairie fringed (PJatanthera praec/ara) 

EGOS Home I About EGOS I Contact Us 

U.S. Fish and Wildlife Service Home Page I Peoartment of the Interior I USA.gov I About the U.S. Fish and Wildlife Service I Accessibility I Privacy I Notices I Disclaimer I FOIA 

http://ecos.fws.gov/tess_public/reports/species-listed-by-state-report?state=OK[3/25/2015 3:05:45 PM] 



Reference 14, US Census Bureau Oklahoma City Quick Facts



Oklahoma City (city) Quici:Facts from tbe US Census Bureau 

U.S. Oepartmert of Coolme<oe I Blogs ! Index A-Z I Glossary I FAOs 

I Select a State II USA QuickFacts II What's New II FAQ I 
Try the New Q u jckFacts today and tell us what you think! 

QuickFacts Beta Learn more about this a.ppUcation 

Tell us what you thin k 

- -c ... 1":'\ < •• :.1.:1 . . .. 
TABLE MAP CHART DA SiiBOARO 

Oklahoma counties- selection map Oklahoma dties- place search 

I Select a county I ~ I Select a city ~ 

Oklahoma City (city), Oklahoma 

People QuickFacts 

0 Population, 2013 estimate 

0 Population, 2010 (April1) estimates base 

0 Population, percent change - April 1, 2010 to July 1, 2013 

0 Population, 2010 

0 Persons under 5 years, percent, 2010 

0 Persons under 18 years, percent, 2010 

0 Persons 65 years and over, percent, 2010 

0 Female persons, percent, 2010 

.,. More Oklahoma data sets IIShare this page 

Want more? Browse data sets for Oklahoma City I city) 

Oklahoma City Oklahoma 

610,613 3,853,118 

580,005 3,751,616 

5.3% 2.7% 

579,999 3,751,351 

7.9% 7.0% 

25.4% 24.8% 

11.3% 13.5% 

50.8% 50.5% 

(fwhit~-~~~;:;;;.-p~~~~i: 2o1 o-<~; ------------ ------------------- ------------- ------------------- ---------------------62~7•i.----------------72.2o/; 

0 Black or African American alone, percent, 2010 (a) 15.1% 7.4% 

0 American Indian and Alaska Native alone, percent, 2010 (a) 3.5% 8.6% 

0 Asian alone, percent, 2010 (a) 4.0% 1.7% 

0 Native Hawaiian and Other Pacific Islander alone, percent, 2010 (a) 0.1% 0.1% 

0 Two or More Races, percent, 2010 5.2% 5.9% 

0 Hispanic or Latino, percent, 2010 (b) 17.2% 8.9% 

0 White alone, not Hispanic or Latino, percent, 2010 56.7% 68.7% 

o u~i~9-;~ -~~~-t;;;~~-1-y~~& ;;~~~: ~~~~~~: 2oo9-2o 13--------------------------------------------------------- -79~ 4•i.----------------82.5•/; 
0 Foreign born persons, percent, 2009-2013 12.0% 5.5% 

0 Language other than English spoken at home, pet age 5+, 2009-2013 

0 High school graduate or higher, percent of persons age 25+, 2009-2013 

0 Bachelor's degree or higher, percent of persons age 25+, 2009-2013 

0 Veterans, 2009-2013 

0 Mean travel time to work (minutes), workers age 16+, 2009-2013 

0 Housing units, 2010 

0 Homeownership rate, 2009-2013 

0 Housing units in multi-unit structures, percent, 2009-2013 

0 Median value of owner -occupied housing units, 2009-2013 

0 Households, 2009-2013 

0 Persons per household, 2009-2013 

0 Per capita money income in past 12 months (2013 dollars), 2009-2013 

http://quickfacts census gov/qfd/states/40/4055000 hlml(3/25/2015 3:15:02 PM] 

19.2% 9.4% 

84.8% 86.4% 

28.1% 23.5% 

44,597 312,492 

20.3 21.0 

256,930 1,664,378 

59.4% 67.1% 

26.0% 15.2% 

$132,900 $112,800 

227,700 1,444,081 

2.55 2.55 

$25,640 $24,208 



Oklahoma City (city) Quici:Facts from tbe US Census Bureau 

0 Median household income, 2009-2013 

0 Persons below poverty level, percent, 2009-2013 

Business QuickFacts 

0 Total number of firms, 2007 

0 Black-owned firms, percent, 2007 

0 American Indian- and Alaska Native-owned firms, percent, 2007 

0 Asian-owned firms, percent, 2007 

0 Native Hawaiian and Other Pacific Islander-owned firms, percent, 2007 

0 Hispanic-owned firms, percent, 2007 

0 Women-owned firms, percent, 2007 

$45,824 $45,339 

18.2% 16.9% 

Oklahoma City Oklahoma 

56,575 333,797 

6.3% 3.1% 

3.5% 6.3% 

4.1% 2.0% 

F 0.0% 

4.1% 2.3% 

27.2% 25.3% 

oM-;;~;;fuct~;;~~-~hip~~~.-2oo7-<s1oooi--------------------------------------------------------------------- -=r~ =r1-1:s1s-----------so. 681 :3sa 
0 Merchant wholesaler sales, 2007 ($1000) 

0 Retail sales, 2007 ($1000) 

0 Retail sales per capita, 2007 

0 Accommodation and food services sales, 2007 ($1000) 

Geography Quickfacts 

0 Land area in square miles, 2010 

0 Persons per square mile, 2010 

O FIPSCode 

Counties 

Download these tables - delimited I Download these tables - Excel I Download the full data set 

(a) Includes persons reporting only one race. 
(b) Hispanics may be of any race, so also are included in applicable race categories. 

D: Suppressed to avoid disclosure of confidential information 
F: Fewer than 25 firms 
FN: Footnote on this item for this area in place of data 
NA: Not available 
S: Suppressed; does not meet publication standards 
X: Not applicable 
Z: Value greater than zero but less than half unit of measure shown 

D 48,074,682 

8,430,824 43,095,353 

$15,444 $11 ,931 

1,163,856 5,106,585 

Oklahoma City Oklahoma 

606.41 68,594.92 

956.4 54.7 

55000 40 

Canadian Coun!l£ 
Cleveland Coun!l£ 
Oklahoma Coun!l£ 

Pottawatomie 

~ 

Source U.S. Census Bureau: State and County QuickFacts. Data derived from Population Estimates, American Community Survey, Census of Population and Housing, County 

Business Patterns, Economic Census, Survey of Business Owners, Building Permits, Census of Governments 
Last Revised: 24-Mar-2015 08 54:26 EDT 

http://quickfacts census gov/qfd/states/40/4055000 hlml(3/25/2015 3:15:02 PM] 
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